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ABSTRACT 
 
This dissertation is a mixed-methods study that employs both quantitative and 
qualitative methods to examine the visuals used in the reporting of the Zika virus and to 
determine if the changes these images undergo as they are “accommodated” for different 
audiences constitute a genre shift. The qualitative analysis examines images from three tiers 
of publications: peer reviewed academic articles, government and specialized sources, and 
publications intended for the general public. Each image is coded by tier, type (e.g., table, 
graph, photograph), and rhetorical genre (forensic, deliberative, epideictic). A genre shift is 
observed between Tier Two and Tier Three with a smaller and less significant shift found 
between Tier One and Tier Two. These genre shifts indicate that academic peer-reviewed 
science articles use images primarily to support their arguments, functioning as additional 
“proof” for those arguments, and working to help readers make decisions. The images in the 
Tier Two articles were also found to be primarily forensic and deliberative, with an increase 
in the percentage of the images functioning to help the readers of government and specialized 
sources make decisions about issues related to the Zika virus. Images in Tier Three 
publications, however, were found to be primarily epideictic in genre – their rhetorical goal 
being to praise, blame, and call attention to particular aspects of the Zika virus.  
The qualitative analysis draws on a second corpus of images comprised entirely of 
data visualizations in order to draw conclusions about what makes each visual type and genre 
best suited to particular contexts and audiences. Drawing on the rich theoretical framework 
of rhetorical genre studies, the analysis focuses on the ways in which images are products of 
their creators and the communities, as well as the modes of power associated with those 
creators. My findings indicate that while each image’s rhetorical genre is dependent on the 
xi 
 
 
 
selected audience and the needs of that audience, the image’s form is influenced by both the 
audience and the type of data that needs to be portrayed.  
Overall, this study highlights the ways in which those crafting articles for different 
audiences rely on both different types of information and on different visual forms and 
genres in order to communicate that information. While this reliance on certain visual types 
and genres is indicative of the shift this study set out to prove, it is also a finding that I fear 
perpetuates stereotypes about such audiences and misses the opportunity to call  upon several 
visual genres that are well suited to the presentation of complex information to different 
types of audiences. Science communicators may be missing a key opportunity to utilize the 
strengths of data visualizations by withholding these quantitative images from the audiences 
of science popularizations.  
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CHAPTER 1. INTRODUCTION AND REVIEW OF LITERATURE 
 
Visuals are persuasive rhetorical tools that are used strategically to make arguments 
in a variety of settings and for diverse audiences. Visuals are used in a wide variety of 
contexts, ranging from annual reports to advertisements, political cartoons to PowerPoint 
presentations. It has been well documented that visuals are persuasive, and many in the field 
have called for increased attention to the persuasive nature of images (e.g., Allen, 1996; 
Kinross, 1985; Kostelnick, 2008; Salinas, 2002). Data displays (charts, graphs, maps, etc.), 
while perhaps not commonly thought of as persuasive, are, like other visuals, subject to 
interpretation. The interpretation of data displays is influenced by both the rhetorical choices 
of their creators and the rhetorically-influenced interpretations of their viewers (Kostelnick, 
2008). Specifically, one’s understanding may be influenced by different visual conventions, 
as well as contextual factors such as accompanying text, the exigencies of the rhetorical 
situation, and the situation’s pathos elements. Cultural factors such as the amount of 
technical data represented in the graphics and the amount of context and explanation 
provided (e.g., Qiuye 2000; Reeves, 2011) also play a role.  These elements considered, we 
must understand that visuals are indeed rhetorical and function “as sites of power inscription” 
(Barton and Barton, 1993), having effects on their audiences that are largely determined by 
their creators. Because we know visuals to have persuasive ability, we must be conscious of 
the strategic decisions being made to use different visual types for different functions and for 
different audiences. 
Because scientific visuals, ranging from photographs to quantitative displays, may be 
even more convincing than visuals at large and are often associated with high-stakes 
situations and information such as risk factors in communicating disease, they constitute 
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particularly important visual artifacts for further examination. The visual elements of the 
scientific journal article have been recognized as particularly convincing in constructing 
arguments (e.g., Latour, 1990; Miller, 1998). Thomas Miller (1998), for example, highlights 
the persuasive function of visuals in academic science journals, claiming that they play an 
integral role in helping scientists to make their arguments. Miller explains that the writers of 
academic science articles must convince both skeptical and knowledgeable readers in a 
manner that “appears to let nature speak for itself,” a function, he claims, that “images 
transported directly from the laboratory do very effectively” (Miller, 1998, p.30). Miller goes 
on to explain that articles presenting new findings have claims that require many lines of 
defense, writing that “the last line of defense and foundation of the research argument is the 
findings themselves, almost always presented in the form of visual display” (Miller, 1998, 
p.30). There are also practical considerations as to why the visual elements of the scientific 
journal article may be particularly convincing and thus merit additional study. Among the 
most important is Huckin’s (1987) finding that expert readers may “read” the visuals before 
the rest of the article. 
Fueled by an understanding of the importance and persuasive ability of images in 
scientific publications, I have chosen to focus my research on the visuals used in such 
publications. Specifically, I have chosen to examine the visuals associated with the Zika 
virus, as this is a timely issue facing the scientific community and one of great interest and 
potential implications for the public, particularly since the 2016 finding that links the Zika 
virus to microcephaly (CDC, 2016). Zika is not a new threat, however. A mosquito-borne 
flavivirus, Zika was first identified in monkeys in Uganda in 1947 and soon later in humans 
in Uganda in 1952. Outbreaks have been recorded in Africa, the Americas, Asia, and the 
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Pacific. The first large outbreak was reported from the Island of Yap in 2007. The Zika Virus 
made news headlines in 2015, when Brazil reported an association between Zika and 
Guillain-Barre syndrome in July and then between Zika and microcephaly in October of the 
same year (WHO). The 2015 outbreak in South America garnered significant media attention 
and instilled so much fear in the public that some athletes and many spectators chose not to 
travel to the Olympic games being held in Brazil that summer. Because it poses the most risk 
for unborn babies, women and couples of childbearing age have been particularly affected.  
Because of the risk it poses, Zika has been the focus of both scientific articles and 
information for the general public. My study examines the way that images function in these 
different rhetorical situations, and draws significantly from important work on the role of 
visual genres in science, particularly the work of Thomas Miller (1998), Alan Gross and 
Joseph Harmon (2014) and Jeanne Fahnestock (1986). Miller (1998) argues that visuals vary 
as much by genre as verbal elements do. Using the systemic linguistic concepts of 
interpersonal, ideational, and textual metafunctions to examine images in Science and 
Newsweek, Miller found that visuals in academic texts primarily function as arguments, while 
those in the popular press are used instead to attract readers. My work, while rhetorically- 
rather than linguistically-based, seeks to further Miller’s investigation, by using both a larger 
corpus of images and by examining images from three (rather than two) types of 
publications. 
Gross and Harmon’s (2014) work shows that scientific visuals have epistemic value 
and may interact with texts to generate data with dual meanings. Through their advancement 
of a visual-verbal interaction theory, Gross and Harmon (2014) provide a framework for 
understanding how scientific meaning is communicated. Gross and Harmon’s (2014) work 
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fills a gap in current literature on scientific visualization by providing a framework for visual 
analysis and by bringing attention to the ways in which scientists use visuals to make 
arguments about the natural world. While Gross and Harmon claim visuals alone cannot be 
arguments, a sentiment I will contend with later, they do recognize visuals as integral 
elements of scientific argumentation. Additionally, I find their taxonomy to be incredibly 
useful in considering the rhetorical function of images. 
Looking at scientific observations from a rhetorical genre studies perspective, Jeanne 
Fahnestock (1986) has notably claimed that scientific observations undergo a genre shift as 
they pass from research reports/papers intended for experts to newspapers and more general 
news sources for more diverse, non-expert audiences.  Using Aristotle's tripartite division for 
classifying discourse - forensic, deliberative, and epideictic - Fahnestock argues that as 
scientific claims are accommodated for more general audiences, they undergo a genre shift 
from forensic to epideictic. Fahnestock explains, “with a significant change in rhetorical 
situation comes a significant change in genre” (Fahnestock, 1986, p.278), and to that end 
accommodated journal articles do not simply report the same information for a different 
audience, but rather become overwhelmingly epideictic, assigning praise, blame, or attracting 
attention. Along with this shift in genre comes a simplification of vocabulary, a tailoring of 
information to the audience’s interests, an increase in perceived author certainty due to 
significantly less hedging, and an increased focus on the topic’s “wonder appeal” or 
uniqueness.  
Drawing heavily on Miller (1998) and Gross and Harmon’s (2014) work on scientific 
visuals and Fahnestock’s (1986) concept of accommodating science, my study examines how 
the types of visuals used most frequently in the reporting of a particular science topic, the 
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Zika virus, vary across different types of publications in the same kinds of ways that textual 
information is re-worked or accommodated for different types of publications and audiences. 
For example, I investigate whether the most frequently used image types (photograph, 
diagram, bar graph, etc.) associated with information for experts vary from those used most 
frequently on general news websites in the reporting of the same topic. My dissertation seeks 
to explore not only if this shift exists, but also the implications – what may be lost 
functionally and gained rhetorically as scientific visuals undergo a genre shift to 
communicate to lay-audiences rather than experts. Specifically, my research will explore the 
relationship between scientific images and their intended audiences. Through an examination 
of the images associated with reporting on the Zika virus, my dissertation research seeks to 
find out what happens to scientific visuals as the information they contain is 
“accommodated” or adapted to suit the needs of different audiences (i.e., science experts to 
nontechnical readers in the general public). More specifically, I examine how images differ 
across three tiers of publications: peer reviewed journals for scientist researchers, 
government and specialized sources for knowledgeable stakeholders who may or may not 
have science backgrounds, and news publications intended for general audiences. My 
dissertation begins with a review of literature, which includes a discussion of the 
foundational work in the field of visual rhetoric, the complexity of classifying images, the 
roles of images in scientific work, and the concept of visuals as their own genres. In Chapter 
2, I discuss rhetorical genre studies, the theoretical framework for my study, and provide a 
detailed account of my methodology. Chapter 3 provides a quantitative analysis of the 
images I have collected, and is followed by a qualitative analysis of a subset of data 
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visualizations in Chapter 4. Finally, Chapter 5 concludes my dissertation by discussing both 
the implications of my work and several avenues for future research.  
Review of Literature 
 This review of literature begins with a discussion of some of the seminal works in the 
field of visual rhetoric, including Kinross (1985), Barton and Barton (1993 and 2001) and 
Tufte (2001). This overview of visual rhetoric includes a discussion of visual ethics (Allen, 
1996; Dragga and Voss, 2002), data visualization (Kostelnick, 2008) and image and text 
interaction (Salinas, 2002). I then provide an overview of the history of quantitative graphics 
(Beniger and Robyn, 1978; Funkhouser, 1937) and survey some key historical examples 
(Brasseur 2005; Kimball, 2006; Tufte 1990). I also address the ways in which studies have 
classified visuals, including the subset of quantitative graphics (Aristotle; Kimball and 
Kostelnick, 2016). The third section, the visual rhetoric of science, addresses the roots of 
quantitative graphics in science (Covello and Mumpower, 1984; Hankins, 2006), as well as 
the role of other image types (Erduran and Evagorou, 2012; Northcutt, 2011), and the 
pervasiveness of both (Gross, 2007). Also addressed is the role of rhetoric - and specifically 
visual rhetoric - in the public understanding of science. Finally, the last section draws on 
some of the seminal work on rhetorical genre studies (Berkenkotter and Huckin, 1993; 
Russell, 1997) highlighting studies influential to my work like those of Fahnestock (2004), 
Hutto (2008), Bazerman (1987), Brasseur (2003), and Richards (2003). 
Visual Rhetoric in Professional Communication 
 Both quantitative and non-quantitative visuals need to be understood as rhetorical 
tools. Robin Kinross (1985) went as far as to claim that images inherently lack neutrality, 
writing that “‘pure’ information exists for the designer only in arid abstraction” (p. 
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373).  According to Kinross, even train timetables, while seemingly unbiased, are indeed 
persuasive. Kinross’ work highlights the need to fully evaluate the rhetorical nature of 
images and figures. If a simple timetable is inherently persuasive, other images, especially 
those designed to be persuasive, have the ability to be especially so. Kostelnick (2008) 
addresses the rhetorical nature of data displays specifically. Data displays, like images, are 
subject to interpretation, and Kostelnick’s (2008) work reminds us that data displays do not 
have static meanings, but are subject to the rhetorical choices of their creators and the 
rhetorically-influenced interpretations of their readers/viewers. Specifically, our 
understanding of clarity is influenced by different perceptual principles and cognitive 
models, as well as contextual factors like the exigencies of the rhetorical situation and the 
situation’s pathos elements (Kostelnick, 2008).  
Modes of power. Like Kinross and Kostelnick, Barton and Barton (1993) have also 
notably discussed the rhetorical power of images, claiming that maximum effectiveness 
comes from visuals that foster simultaneous viewing in both the synoptic and analytic views. 
Their panoptic theory of visuals not only points to these two seemingly contrasting, yet 
simultaneously important functions of images, but also recognizes visuals as sites of power 
inscription. The synoptic mode persuades viewers, as images impose meaning in “one 
stroke” (Barthes as cited in Barton and Barton, 1993, p. 142) and without being analyzed, 
diluted, or obscured. Barton and Barton use the explosion of the Challenger Shuttle as an 
example, pointing out that viewers saw the explosion and fire, while the commentators were 
still discussing a loss of communication and a potential problem. Barton and Barton (1993) 
recognize the map as an especially compelling example of the power of the synoptic mode, 
as maps can bring the entire world under the purview of a single viewer. The analytic mode 
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also allows images to be persuasive, functioning as “an equally important source of 
empowerment” (Barton and Barton 2001, p. 144), bringing many pieces of information into a 
single view, thus allowing it to have meaning. Tufte has also written about the power of 
analytic images, arguing that graphical excellence entails “the efficient communication of 
complex quantitative ideas” (2001, p. 15).  Tufte offers the example of the cancer atlases, a 
collection of six maps that report the age-adjusted death rate from different types of cancer 
across all of the 3,056 counties of the United States. These atlases place millions of bits of 
information on a single page, allowing viewers to take in millions of data points at once and 
to observe trends and connections they might otherwise miss.  Tufte explains, “no other 
method for the display of statistical information is so powerful” (p. 26) as this synoptic 
mode.  
Because images can be particularly convincing, many in the field have called for 
increased attention to the persuasive nature of images (e.g., Allen, 1996; Kinross 1985; 
Kostelnick, 2008; Salinas, 2002).  Salinas (2002) claims that too much of the theory on the 
ways in which images and text function is limited to a functional view that stresses 
objectivity and ignores interpretation. In contrast, Salinas (2002) advocates for a configural 
view of images that stresses their artificiality and cultural significance and articulates design 
in strategic terms. Salinas (2002) argues that technical rhetoricians need to know how to read 
images as configurations possessing cultural signification and, by extension, how to design 
and write them. Salinas (2002) concludes by stating that reading configurations needs to be a 
critical practice because they are open to “negotiation and debate” (not just passively 
accepted) and are therefore “matters of contestation” (p. 160). As a result, technical 
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rhetoricians need to incorporate a savvy awareness of the consequences images have into 
how they define images. 
Visual ethics. The proliferation of technology makes it easier than ever to create and 
alter data displays. Allen (1996) argues that technology has made the enhancement and 
distortion of images so easy that these practices of image alteration are becoming 
commonplace. She discusses the proliferation of technology, asking whether or not viewers 
can continue to trust their vision to show them what is true. Allen (1996) also reminds 
readers that while technology has made image alteration easier, readers have always been 
misguided by visual choices, image-altering decisions that existed long before image 
manipulation software and technologies, such as selection, frame, and emphasis. Thus, Allen 
(1996) concludes, one’s inclination to trust what he or she sees has always been misguided. 
The rhetorical nature of images and data displays considered, the importance of 
understanding the ways in which they communicate to a variety of audiences becomes clear. 
Barton and Barton (1993) also address the seemingly objective nature of data 
graphics. They examine the design and use of maps in order to show their dual mode of 
inclusion and exclusion. Inclusion and exclusion may refer to the way in which data is 
included (i.e., Kuwait as an independent nation or 19th province of Iraq) or as privileged 
positioning, referring to the size and placement of information. This idea also applies to the 
exclusion of unsightly geographic features. The purpose of their work is to show that politics 
are involved with the design work that creates a heterogeneous cartography and to advocate 
for future maps that are more inclusive and more easily recognized as interpretive and subject 
to human bias.   
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In addition to bias, whether intentional or not, technical communicators often also fail 
to represent the human elements of the data displays. Dragga and Voss claim that graphs like 
those that represent information about injury or death (i.e., a bar graph that shows the 
instance of baby-walker-related injuries) are unethical because they are inhumane. They 
advocate for a hybrid literacy or “semantic fusion” (p. 270), which they explain is a 
juxtaposition of visuals with words or other visuals that highlight rather than obscure the 
humanity connected to the data. 
Classifying Images and the History of the Quantitative Visual 
While visuals can be categorized in a variety of ways, I find it particularly helpful for 
my work to think of visuals as belonging to two primary groups: those displays that are based 
on quantitative information and those that are not.  Visuals not based on quantitative 
information are a vast and varied group, including everything from family photos to 
advertisements to pictures of lab equipment in a medical journal.  Quantitative visuals, on the 
other hand, are easier to define, as these visuals have the purpose of showing data. The 
rhetorical power of quantitative data displays has a rich and well-documented history, with 
scientific data displays appearing in The Philosophical Transactions as early as the late 
seventeenth century (Funkhouser, 1937). Funkhouser’s detailed history of data graphics 
traces data graphics back to antiquity, citing rudimentary visualizations used in ancient Rome 
and Egypt.  
Beniger and Robyn (1978) frame the history of data design as a series of responses to 
different needs, arguing that the field of quantitative graphics advanced as solutions to four 
problems in displaying data. The first was the need to plot data spatially, leading to the rise 
of tables and coordinate systems. In the eighteenth and nineteenth century, the second 
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problem quantitative data graphics solved was displaying links between data sets, which led 
to graphics of discrete comparison like Playfair’s bar chart. The third, the rise of the 
histogram and ogive, was the result of the need to show continuous distribution of data. In 
the late nineteenth century and early twentieth century, contour maps and stereograms were 
created to help researchers show the relationships between multivariate data. Tukey (1990) 
claims that good data graphics reveal phenomenon hidden in the data. Once revealed, a 
phenomenon can enable viewers to recognize patterns and trends they likely would not have 
otherwise seen. Tukey calls for quantitative graphics that are more conscious “both of what is 
being done in each individual display and of what principles are being recognized” (Tukey, 
1990, p. 338).  
The golden age of statistical graphics. The “Golden Age” of statistical graphics 
came in the second half of the nineteenth century, and is testament to the persuasive power of 
quantitative images. Among the most notable are the diagrams and maps used by Charles 
Minard, John Snow, Florence Nightingale, and Charles Booth. Charles Minard, while known 
to most for his praised diagram of Napoleon’s invasion, actually produced 63 known graphic 
works (Friendly, 2008). Minard was trained as an engineer, and much of his work utilized 
visual thinking in order to solve practical problems. For example, he created a diagram that 
explained the collapse of a bridge across the Rhone and thematic flow maps that 
accomplished such varied tasks as deciding where a post office was most needed in Paris and 
helping to explain the effect the U.S. Civil War had on the cotton trade to and from Europe 
(Friendly, 2008).  In his own words, “Not only do my maps speak, but even more, they 
count, they calculate by the eye” (Minard, 1862). 
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John Snow and Florence Nightingale harnessed the persuasive power of visual 
rhetoric in order to enact important social change. In what Tufte (1990) calls “a classic of 
medical detective work,” John Snow helped bring an end to the 1854 cholera epidemic in 
London. In August of 1854, Snow obtained a list of 83 cholera deaths and plotted them on a 
map; the plotted data seemed to suggest a link between cholera and the Broad Street water 
pump. This supported Snow’s earlier theory about the link between cholera and water 
contamination, and plotting the deaths on a map helped to show that there were few 
occurrences of cholera exceeding the normal low level except among people who drank from 
the Broad Street pump. As a result of Snow’s cholera maps, the Board of Guardians of St. 
James’ Parish ordered the pump-handle on the Broad Street pump to be removed. The 
epidemic soon ended, and while some point out that it was already in decline, Snow’s cholera 
maps at the very least helped to prevent another outbreak (Tufte, 1990). Florence 
Nightingale’s rose diagrams also proved rhetorically powerful enough to enact important 
medical reforms. By making government statistical information more accessible, 
Nightingale’s rose diagrams led to increased awareness and understanding of the high 
mortality rates in war zones. 
Booth’s visuals also drew on visual rhetoric to affect social change.  Booth’s late 
nineteenth and early twentieth century poverty maps presented poverty in a way that made it 
manageable in what Kimball (2006) referred to as “the first relatively comprehensive 
statistical account of the relation between poverty and work in the metropolis” (p. 357). 
Booth’s maps also helped lead to the now widely-used concept of the poverty line. As 
Kimball (2006) notes, “Booth’s maps, in presenting poverty as a concrete problem that could 
be communicated in a few sheets of paper, a few lines, a few splashes of color, encouraged 
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people to overcome the paralyzing complexity surrounding poverty and actually do 
something” (p. 360). Like John Snow used the rhetorical power of the map genre to help lead 
to the discovery of the source of a mid-nineteenth century cholera epidemic in London, 
Booth harnessed the same power to help establish the origins of the welfare state. These 
milestones in data design not only prove the rhetorical effectiveness of data visualizations, 
they also point to their effectiveness in being used to address large public problems, 
oftentimes public health problems, much in the same way as the Zika virus charts and graphs 
I studied.  
Images and rhetorical function. It is also productive to think about visuals in terms 
of function or rhetorical purpose. Recently, Kostelnick (2016) emphasized the importance of 
classifying data displays by functionality, writing: “Because functionality encompasses 
transactions between designers and users, it opens up many new avenues for defining genre 
as well as addresses some of the boundary issues that arise by defining genre with names or 
physical shapes” (188).  In thinking about rhetorical function, my work, like Kostelnick’s, 
privileges function in its discussion and categorization of images. My work calls upon 
classical rhetorical theory to define these rhetorical functions. Specifically, I look to 
Aristotle’s three branches of genre in classic oratory.  In Chapter 3 of Book 1 of The 
Rhetoric, Aristotle writes: “There are three kinds of rhetoric: A. political (deliberative), B. 
forensic (legal), and C. epideictic (the ceremonial oratory of display). Their (1) divisions, (2) 
times, and (3) ends are as follows: A. Political (1) exhortation and dehortation, (2) future, (3) 
expediency and inexpediency; B. Forensic (1) accusation and defense, (2) past, (3) justice 
and injustice; C. Epideictic (1) praise and censure, (2) present, (3) honour and dishonour.” 
These classifications are still used today, and Fahnestock’s (1986) study as well as my own 
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work rely on these classifications, as she argues that science claims move from being 
forensic to epideictic as they are accommodated for more general audiences, meaning that 
they switch in function from defending claims to praising them, and I explore if visuals do 
the same.  
Visuals & Rhetoric of Science  
Quantitative visuals have scientific roots. Early statistical graphics were created in 
response to the push from empiricism driven by the Scientific Revolution, and thus made 
their home in the fields of medicine, public health, and epidemiology (Welhausen and 
Burnett, 2016). Just as information began to be collected in an effort to mitigate risk rather 
than for purely descriptive purposes, quantitative graphics became increasingly important in 
the display of such information. Graunt’s Bills of Mortality, published between 1604 and 
1660, are perhaps the most notable result of this change in thinking. Covello and Mumpower 
write, “The history of medical statistics begins with Graunt’s creation of visuals that reflec t 
“the first ever recorded attempt to calculate empirical probabilities on any scale” (Covello 
and Mumpower, 1984, p. 106).  
Early science visualizations. Some of the earliest scientific visualizations resulted 
from attempts to represent nature. Friendly (2008) writes: “The earliest seeds of visualization 
arose in geometric diagrams, in tables of the positions of stars and other celestial bodies, and 
in the making of maps to aid in navigation and exploration” (p. 3). He explains that the idea 
of coordinates was used by ancient Egyptian surveyors who used “heavenly positioning” 
similar to how we use latitude and longitude in present day, as early as 200 BC.  Among the 
earliest graphical depictions of quantitative information is an anonymous 10th century 
multiple time-series graph that shows the changing position of the seven most prominent 
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heavenly bodies over space and time, especially notable because it suggests an implicit 
notion of a coordinate system, an idea that wouldn’t be fully developed until the seventeenth 
century. Friendly notes that by the sixteenth century techniques and instruments for precise 
observation and measure of physical quantities, geographic position, and celestial position 
were well developed. Scientists in the seventeenth century found themselves concerned with 
physical measurement (such as space, distance, and time) for use in surveying, map making, 
navigation, expansion, and astronomy. In the 1660s the systematic collection and study of 
classical data began in various European countries, intended to inform that state in matters 
related to wealth and population. In the mid 1680s the first bivariate plot was developed from 
empirical data - a theoretical curve relating barometric pressure to altitude - the first known 
weather map showing the prevailing winds on a map of earth.  Also came the rise in practical 
application like the coordinate systems of Descartes (Friendly, 2008). 
Soon after Descartes, scientists began graphing empirical formulas as a step to 
plotting one series of observations as a function of another, thus “seeing by graphical 
analysis the law which governed the phenomena” (Funkhouser 1937). For example, 
Funkhouser explains that Halley used a similar approach in his study of the height of the 
barometer as a function of its distance above sea level. Science and visual displays of 
quantitative data grew together. As the barometer and thermometer came into general use 
near the middle of the seventeenth century, meteorological tables began to appear in the 
Philosophical Transactions of the Royal Society of London near the end of the seventeenth 
century (Funkhouser, 1937).  
Graphical displays were not always considered a good way to show data, however. 
Hankins (2006) explains that scientists in the nineteenth century thought arguments should be 
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made by numbers alone. In 1833, John Herschel, an advocate of data design, published a 
graphical method for determining the orbits of double stars. Despite much debate, scientists 
came to understand graphs as a method rather than a metaphysics and they became 
increasingly popular throughout the nineteenth century.  
Public understanding of science. Rhetoric plays an important and complex role in 
the public understanding of science. Gross (1994) reminds us that rhetoric has two distinct 
roles in the public understanding of science; it is at once a theory capable of analyzing public 
understanding and an activity capable of creating it. Gross (2004) explains the two models: 
the deficit model and the contextual model. In the first, rhetoric is used to accommodate facts 
and methods to meet the audience’s needs and expectations. In the contextual model, 
rhetorical analysis functions instead as an “independent source of evidence” to secure 
scientific claims. The culturally-dominant view of the popularization of science is part of a 
two-stage model in which first scientists create genuine knowledge. Streamlined versions of 
this information are then spread to the public. Hillgartner (1990) argues that this process has 
been grossly oversimplified and sets aside genuine scientific knowledge as belonging to a 
realm inaccessible by the public and instead exclusively available to scientists. At the same 
time, Hillgartner also realizes that this separation provides rhetorical and conceptual tools 
that can be used in representing science and allowing some flexibility in what is determined 
to be a popularization. 
The inclusion of visuals in science publications may also help to aid in public 
understanding. Recently, Pratt, Ellison, Benjamin, and Nakamura (2016) found that the 
inclusion of graphs in nutritional information improved recall of that information by 
university students by up to 43%, demonstrating “that graphically presenting nutrition 
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information makes that information more available for decision making” (Pratt et al., 2016, 
p. 44). Pratt et al. also investigated the result of graphical signposting of nutritional 
information in a cafeteria setting and found that university students purchased meals with 
decreased calories and increased protein per calories when such signposting was present, 
while displays of the numerical information alone had no effect on the calories of the 
students’ purchases.  
Scientific images and the natural. Richards (2003) claims that visual 
representations may appear to describe nature more accurately and fully than words can.  In 
her study of visuals contained in the American Journal of Botany over an 80-year period 
from 1914 to 1994, Richards found that visuals based on raw data were by far the most 
prevalent type of visuals in the journal. She explains that this type of data visualization 
fulfills the important rhetorical function of seemingly reproducing reality for the viewer. 
Visualizations also make it possible for scientists or journalists to convey important evidence 
not observable in other ways (Barber, Pearson & Cervetti, 2009) or that cannot be directly 
experienced (Dahlstrom, 2014).  Dahlstrom (2014) addresses the complicated nature of 
communicating phenomena that can never be directly experienced. He explains that accurate 
values and explanation do little to provide an intuitive sense of something as large as climate 
change or as distant at 10,000 light years away, and recommends that to help audiences 
understand such ideas we must take some relevant aspect of experience from human scale 
and mentally extrapolate it past possible experience to achieve a general perception. Thus 
science is not only about replicating reality, but also about making it more understandable to 
the public and to other scientists (Lynch, 2006). As such, visual representations, including 
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data visualizations, function in helping to solve problems, to fill in gaps in knowledge, and to 
facilitate knowledge building or transfer.  
Non-quantitative visuals in science. It is not only quantitative graphics, though, that 
have found themselves intimately tied with science. Erduran and Evagorou (2012) argue that 
visualization is essential to science and explain that visualization is embedded in and 
contributes to knowledge, knowledge development, growth, and the production of science. 
The authors claim that science visuals have an epistemic component and demonstrate how 
visual representations played a role in the discovery of DNA. Similarly, Northcut (2011) 
examined the intersection of rhetoric of science with visual rhetoric by looking at the 
rhetorical contexts in which paleontology becomes represented through visual art. She urges 
researchers to recognize public perceptions as generative and constitutive rhetorical forces 
rather than dismissing them as unscientific post hoc responses. Thus, it is important to 
understand the rhetorical contexts of scientific work – both those in which it is created and 
those in which it is received. We must also consider the rhetorical power of scientific images 
as well as their proliferation in many types of texts, and study how these images can be used 
to impact different audiences; this is important work that is necessary to the field. 
Visuals continue to be a rich source for rhetorical inquiry. Work on science visuals in 
their current forms has explored the ways in which these images present data, support 
arguments, and affect their audiences. Reeves (2011) claims that scientists rely on visuals to 
generate ideas, present data, support claims, and persuade viewers. He goes on to argue that 
visuals are “intentionally contrived and packaged” to “manage viewer’s perceptions of the 
viability or usability of data” (p.3). Visuals not only have an effect on viewer’s perceptions 
of the data, but on perceptions of the author as well. Richards (2003) notes that the power of 
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scientific visuals is supported by graphic and verbal emphasis as well as the author’s 
scientific ethos. 
Accommodating science. Like text, images may also be accommodated in order to 
aid in public understanding, and, I will argue, to achieve different rhetorical purposes. 
Fahnestock (2004) examined how arguments on scientific issues travel from text to text by 
considering how certain figures of speech persisted from version to version. She found that 
the figure antithesis often persists from version to version, but that arguments may be subtly 
changed in subsequent versions. Fahnestock (2004) claims that the problem in addressing 
scientific research to different audiences is not merely a problem of transferring information 
with more or less accuracy, but rather how that argument can be adapted for different 
audiences with different needs and background knowledge while remaining recognizably the 
same argument. The difference in science for experts and science for general audiences has 
been thoroughly explored by rhetoric of science scholars. Hutto (2008) examined tables and 
figures in a research and applied medical journal, recalling sharp differences in the range of 
graphics types, the visual consistency within and between articles, and the use of color to 
ascertain which rhetorical appeals inherent in the visuals might help create positive ethos. 
Hutto drew on a list of topoi as described by Prelli (1989), with the major categories of: 
problem/solution, evaluative, and exemplary.  Hutto concluded that the frequency of the 
different topoi corresponded to the journal's different audiences and approaches. He found 
that in Journal of Cell Biology the most common techniques were examples, experimental 
competence, and quantitative precision, while for New England Journal of Medicine it was 
quantitative precision, experimental competence, and goodwill to the audience. Interestingly, 
the most common type in basic research and applied medicine, examples, disappeared 
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entirely for the medical journal, whereas goodwill only appeared in the medical journal. 
Thus, Hutto not only concludes that ethos is linked to visuals, but he also shows that visuals 
are accommodated to audience needs and expectations. The science of experts and the 
science of the general public is separated by boundaries. My study seeks to build on Hutto’s 
work by looking at the same types of differences across different journal types, though I have 
different goals in doing so.  
Visualizing truth. Images are not only impactful in scientific publications, they are 
pervasive. Scientific articles are extensively illustrated and scientists almost always make 
their case “not only with words but visual representations as well’’ (Gross, Harmon, and 
Reidy, 2002, p. 188). While Doumont (2002) contends that visuals and texts are intrinsically 
different when it comes to making arguments, Northcut (2011) argues that it is not the 
equality or inequality of these two modes that matters, but rather that “the power of visuals to 
persuade, to inform, and to deceive is obvious” (p. 305).  This impact is exacerbated by the 
pervasiveness of images in scientific publications. Gross (2007) revealed that twenty percent 
of the space in the four leading medical science journals he studied was devoted to images. 
This includes an average of three tables and three flow charts, graphs, or photographs. 
Despite the frequent use of images in science journals, Gross (2007) laments the lack of 
scholarly discussion of these visuals, attributing this in part to the lack of coherent 
vocabulary for discussion of such visuals. Like Gross, Fahnestock (2005) also advocates for 
more scholarly attention to science visuals, writing, ‘‘practitioners of an improved rhetoric of 
science will have to continue and increase their engagement with the pervasive and 
persuasive role of visuals in scientific texts’’ (p. 283). This call is one that my study begins to 
answer.  
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Discussions of visual rhetoric in science place great emphasis on truth and 
transparency, particularly in regards to the images’ creators. Tufte (2001) insists that 
graphical excellence depends on “telling the truth with the data,” highlighting the creator’s 
responsibility to upholding truth. Perini (2005) also emphasizes truth, arguing that ‘‘visual 
representations must have the capacity to bear truth in order to be genuine components of 
arguments’’ (p. 262). Despite this commitment to truth-telling, this becomes a complicated 
process as we know visuals to be persuasive even when their designers are seeking 
objectivity. Brasseur (2003) looks at problems inherent in the visual genres, countering the 
longstanding cognitive-based theory that guides most discussions of technical visual genres. 
Brasseur claims that cognitive theory privileges the idea of the universal viewer, relegating 
factors like culture, experience, and communication to second place. Instead, Brasseur uses 
genre theory to examine visuals, explaining that genre is a fluid and evolving theory, which 
unlike cognitive-based theories of examining data visualization does not separate users from 
their contexts and instead treats data visualizations as artifacts. In doing so, she is able to 
provide a more thorough understanding of how visual genres work than a purely cognitive-
based perspective would allow.  
Similarly, positivist approaches to visuals also ignore the rhetorical nature of images, 
specifically that visuals are constructions of the writer’s interpretation. Rosner (2001) 
laments that journals and textbooks on science and technical discourse have for too long 
adopted a positivist approach to visuals, ignoring that visuals are indeed constructions of the 
writer’s interpretation. As such, visuals can be thought of as “modes of power” (Barton and 
Barton, 2003) or “instruments of patriarchy” (Rosner, 2001).  In controversial and high-
stakes scientific events, scientific visuals may themselves become controversies, particularly 
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when audience members are not “specialized consumers of the message” in which case these 
visuals may play a significant role in shaping viewers’ opinions (Dietrich, 2007). Fahnestock 
(1986) notes that visuals can help promote an unorthodox hypothesis and even extend its 
“rhetorical life” beyond the boundary of a narrow specialization. Wickman (2012) suggests 
that science visuals communicate meaning, becoming persuasive through their ability to 
index the technical dimensions of laboratory works. He argues that examining the co-
production of texts and visuals brings insight into the technical objects and the rhetorical 
motives they are designed to serve. 
Visuals as Genres 
In his recent work, Kostelnick (2016) advocates for an understanding of different 
types of visual displays as different genres, asking: “How can contemporary concepts of 
genre explain how data displays behave over long stretches of time?” (177). In examining the 
factors that define, shape, and sustain visual genres, Kostelnick focuses on mosaics and how 
they have evolved. Like written genres, display genres “express and perpetuate the cultural 
values of the communities in which they are shaped and deployed” and have played a key 
role in the telling of complex stories and their interpretations.  Bazerman (1987), for 
example, observed changes in the science articles he examined, ranging in publication year 
from 1665 to 1800. He noted that the changes in genre were tied to changes in the social 
structure of the discipline, material practices within the sciences, and shifts in the theoretical 
composition of arguments.   
Genres dynamically embody a community's way of knowing, being and action and 
are best conceptualized as “a form of situation cognition” (Berkenkotter and Huckin, 1993, p. 
477). As such, genres normalize activity, which enables community members to participate 
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in them in fairly predictable ways in order to get things done. Genres are not static, though, 
and Berkenkotter and Huckin take care to point out that genres change as their conditions of 
use change, concluding that genres “must accommodate both stability and change” (481). 
Genres are dynamic rhetorical forms (Berkenkotter and Huckin, 1993) and like written 
genres, visual genres are “fluid evolving terms” (Brasseur, 2003, p. 8). Like written genres, 
visual genres evolve, morph, hibernate, decline, or grow in popularity and morph depending 
on their discourse communities’ needs. Other communities may appropriate them and 
repurpose them for their own data needs such as wind roses were reappropriated by 
Nightingale to show health and medical information (Kostelnick, 2016). 
Rhetorical complexity. Understanding visual genres also requires us to understand 
their rhetorical complexities.  Researchers drawing on cognitive theory argue that if designed 
effectively, visuals can be understood universally, while rhetoricians like Brasseur (2003) 
argue that these perceptual theories ignore the contexts in which visuals are created and 
interpreted. This so-called “functional” (Salinas, 2002, p. 167) approach to design expects 
every audience to interpret a design in the same way, and as Northcut (2011) notes, is 
“characterized by a rationalist, universalizing understanding of cognition.” Both Brasseur 
(2003) and Kostelnick (2008) offer more rhetorically-based understandings of visual genres. 
Brasseur (2003) argues that what causes problems in visual genres is not necessarily poor 
decision or interpretation skills, but rather inherent problems in the visuals themselves due to 
their cultural history and contemporary use. Additionally, Kostelnick (1998) claims that 
functional design’s assumption that the audience will all respond in the same way can lead 
designers to ignore the specific contextual factors of the rhetorical situation. Kostelnick also 
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notes that conflicts among design standards can be resolved with a focus on the rhetorical 
situation, the kind of focus this study also aims to take. 
To combat the favoritism of cognitive-based theory in the technical visual 
scholarship, Brasseur turns to genre theory as a theoretical approach for examining visuals. 
Brasseur points out that unlike cognitive-based theory, genre theory does not separate users 
from their contexts, but instead treats data visualizations as cultural artifacts. In doing so, it 
also allows for a more fluid understanding of how they work. Sometimes genres shift to 
accommodate different audiences and rhetorical goals. If we conceive of genre shifts more 
broadly, thinking back to Aristotle the way Fahnestock does, while also expanding our 
understanding to consider the rhetorical categories of images as Kostelnick does, I believe 
that visuals, too, can be examined for genre shifts, as the information they communicate is 
accommodated for different audiences. 
Dissertation Overview 
 My literature review has discussed the relevant scholarship on visual rhetoric, data 
visualization, visual rhetoric in science, and visual rhetoric as it pertains to rhetorical genre 
studies. My aim in doing so is to have clearly articulated a research gap and how my study 
seeks to fill that gap. We know science information changes as it is accommodated for 
different audiences. Drawing on Aristotle's three primary categories of rhetoric (forensic, 
deliberative, and epideictic), Fahnestock (1986) argues that scientific claims not only change 
when they are adapted to different audiences, but that their entire genre changes. In viewing 
genres as social action as Miller’s (1984) seminal work called upon our field to do, 
Fahnestock’s study speaks not only to differences in the ways that scientific claims are 
articulated, but also to the different situations the genres are being composed in response to. 
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My study seeks to find out if the same genre shifts Fahnestock observes in texts also occur in 
visuals as information about the Zika virus is “accommodated” across three tiers of 
publications – peer-reviewed academic journals, government and specialized sources, and 
popular press news publications – each with its own unique audience. 
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CHAPTER 2. THEORETICAL FRAMEWORK AND METHODOLOGY 
 
 Reflecting on the pervasiveness of images in scientific publications and the 
persuasive nature of these images as established in Chapter 1 of this dissertation, Chapter 2 
establishes why rhetorical genre studies is a productive lens through which to study scientific 
images. This chapter begins with a discussion of rhetorical genre studies and then moves on 
to explaining why rhetorical genres studies is a productive theoretical lens for this study. It 
highlights the importance of understanding genres as social action and of understanding 
visual types as their own genres. After a discussion of genre-based approaches to 
understanding visuals, I provide my research questions and a detailed description of my 
methodology.  
In the preface to Bawarshi and Reiff’s Genre: An Introduction to history, theory, 
research, and pedagogy, genre-scholar Charles Bazerman writes: 
The longer you work with genre, the more it reveals and the more it 
connects with—perhaps because genre is at a central nexus of human 
sense-making, where typification meets utterance in pursuit of human 
action. To communicate effectively we need to know what kind of 
situation we are in, what kinds of things are being said, and what kinds 
of things we want to accomplish (xi). 
The richness of genre as a concept has given way to multiple approaches and theories, among 
them literary-based, systemic functional linguistics, English for Specific Purposes (ESP), and 
rhetorical and sociological. Rhetorical genre studies (RGS) has historically emphasized that 
genres are more than communicative tools; they are “socially derived, typified ways of 
knowing and acting” that embody and help us enact social motives—motives which we 
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negotiate in relation to our individual motives. Genres are dynamically tied to the situations 
of their use and help coordinate “the performance of social realities, interactions, and 
identities” (Bawarshi and Reiff 77).  
Using rhetorical genre studies as a theoretical framework enables us to understand 
images as products of their creators and the communities and modes of power associated 
with those creators. Images are neither created nor perceived in a vacuum; their interpretation 
is influenced not only by their creators, but also by their receivers’ experiences and discourse 
communities. These issues—those that affect interpretation on both the sending and receiving 
ends of a visual communication—are at the heart of why rhetorical genre studies is the 
chosen framework for my study.  
Theoretical Framework 
Rhetorical genre studies understands genres to be dynamic rhetorical forms that 
develop as responses to recurrent situations and as a result, stabilize these si tuations and 
responses, thus giving them coherence and meaning (Berkenkotter and Huckin, 1993). In 
doing so, Berkenkotter and Huckin argue that genres normalize these practices in familiar 
ways, enabling people to make use of them to get things done. While stability is necessary 
for genres to be recognizable and thus predictable in some ways, they must also remain 
flexible so that they may respond to changing rhetorical situations. This enables genres to 
remain effective over time (Berkenkotter and Huckin, 1993) and constantly in flux, changing 
in response to what Bazerman calls “systems of accountability” (Bazerman, 1987) in order to 
remain relevant. 
For genres to perform actions they must be cognitively situated, because how we 
know and how we act are related (Berkenkotter and Huckin, 1993). Berkenkotter and Huckin 
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(1993) also point out that genres are tied to ideology, power, and social actions, and that they 
help to enact and reproduce communities. As part of what defines genres is their relationship 
among and between each other, our understanding of them cannot rely solely on their formal 
features, but must instead focus on these relationships.  As such, rhetorical genre studies 
enables us to examine the ways in which each visual genre enacts or is a product of the genre 
it is situated in as well as how it helps to influence that genre.  
 Like linguistic approaches to genre, rhetorical genre studies approaches address the 
need to recognize the social dimension of genre (Bawarshi and Reiff, 2010). While ESP 
approaches have generally defined genres as communicative events that help members of a 
discourse community achieve shared communication, Carolyn Miller (1984) notably sees 
genres as forms of social action, leading to the understanding of genre as typified rhetorical 
ways of interacting with recurring situations. Miller’s work has had a profound impact on the 
study and teaching of writing, helping us to recognize that the formal features of genre are 
connected to our ways of being and knowing (Bawarshi and Reiff, 2010). As such, the 
current focus of genre analysis within rhetorical genre studies has been directed towards how 
genres mediate situated practices; genres are seen as sociological concepts mediating textual 
and social ways of knowing, being, and interacting. 
 Genres also play a significant role in the idea of community. Freedman and Medway 
(1994) claim that genres are not only connected to community, but can be seen as a way to 
ensure community-based discourse—a discourse whose meaning is created by and for the 
collective group. Bazerman (1987) adds that genre is associated with a pattern of regularity  
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that includes not only repeated features in multiple texts but also regularities in the 
production and interpretation of those texts in the social relations of readers and writers (p. 
146). 
Critical to our understanding of both genre and community are the concept and role of 
context. Russell (1997) uses the idea of activity system to account for the dynamic, 
ecological interactions between genres and their contexts of use. Russell draws on both 
Engestrom’s systems version of Vygotskian activity theory and Bazerman’s theory of genre 
studies to understand the relationships between classroom writing and wider social practices. 
He defines an ongoing activity system as “any on-going, object-directed, historically 
conditioned, dialectically structured, tool-mediated human interaction” (p. 510), which 
informs the interaction between subjects, mediational means, and motives. Bruno Latour 
(1990), on the other hand, argues that when studying science and technology we are not 
following a given statement through a context, but rather we are allowing the simultaneous 
production of a “text” and a “context” (p. 106). He continues by stating that any division we 
make between society on one hand and scientific or technical on the other hand is 
“necessarily arbitrary” (p. 106). In writing specifically about science visuals, Lynch and 
Woolgar (1990) argue that scientists compose and use particular representations in a 
“contextually organized and contextually sensitive way” (vii). They explain that while an 
image was once understood to be a word-picture of a logically closed system of facts, it is 
now treated as a representation of theory or reality. As such, pictorial forms are now seen as 
having a particular potency for communication. The latter is clearly a much more powerful 
view of the role of representation. Lynch and Woolgar remind us, though, that as powerful as 
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images are, they have little “meaning of force” apart from the complex activities in which 
they are situated.  
Genre as Social Action 
 Our understanding of rhetorical genre studies relies heavily on the work of Carolyn 
R. Miller and her theory of genre as social action. Miller’s landmark essay “Genre as social 
action” changed the way our entire field thinks about genre. As a result of Miller’s (1984) 
work, genre is no longer conceived of as a part of a system of taxonomy, but rather 
understood as a rhetorical means influenced by and intertwined with a variety of social and 
contextual factors. While Miller’s work has changed the way we think about written genres, 
little work has been done to explore whether visual genres also function as social action and 
what this might mean for our understanding of visuals as distinct genres. 
Miller’s (1984) argument in “Genre as Social Action” is based on the idea that the 
study of genre is not useful because it creates taxonomies, but rather because it emphasizes 
the social and historical aspects of rhetoric. In this view, genres are action-ends driven, rather 
than substance-form motivated; they are pragmatic rather than syntactic or semantic. Miller 
explains that a genre is a rhetorical means for mediating private intentions and social 
exigency. She argues that genres motivate by connecting the private with the public, the 
singular with the recurrent. As a recurrent, significant action, then, a genre embodies an 
aspect of cultural rationality. Miller states: “The understanding of rhetorical genre that I am 
advocating is based in rhetorical practice, in the conventions of discourse that a society 
establishes as ways of ‘acting together’” (p.163).  Miller explains that rhetorical situations 
recur because they are social occurrences. As such, genres like inaugural speeches and 
eulogies, have conventional forms because they arise in situations with similar structures and 
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elements, eliciting similar rhetorical responses based on precedents of appropriateness and 
expected outcomes. It is their response to similar situations, not their forms, that defines them 
as genres.  
Miller (1984) outlines four key features of the understanding of genre she advocates. 
First, genre refers to a conventional category of discourse based on large-scale typification of 
rhetorical action and as such acquires meaning from both the situation and the context from 
which the situation arose. Second, genre as a meaningful action is interpretable by means of 
rule; these rules occur at a relatively high level on a hierarchy for symbolic interaction. 
Third, genre is distinct from form; genre is a form at one particular level that is a fusion of 
lower-level forms and characteristic substance, while form is a more general term used at all 
levels of the hierarchy. Finally, genre serves as the substance of forms at higher levels and as 
recurrent patterns of language use help situate the substance of our cultural life. 
In her follow-up article, “Genre as Social Action (1984) Revisited 30 Years Later 
(2014),” Miller (2015) addresses adaptations of her work to digital media, explaining that 
genre theory has become a multidimensional concept, “with genre as a structurational nexus 
mediating not only intention and exigence, form and substance, but also action and structure, 
medium and product, the material and the symbolic” (Miller, 2015, p. 56). She adds that the 
Internet has reminded us that recurrent social action is always mediated in some way, but that 
mediation is not determining. She explains that mediation interacts with exigence, social 
context, and technology platforms, allowing, for example, many types of blogs rather than a 
single, fixed blog genre. 
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Modern Conceptions of Epideictic Rhetoric 
Epideictic rhetoric is of course one of the three primary rhetorical genres identified by 
Aristotle. Aristotle defined epideictic discourse as language used to praise or blame, “the 
praise or censure of a person or thing (tangible or intangible)” (Sheard, 1996, p. 768). 
Epideictic rhetoric is often used in ceremonial speech, which Cynthia Miecznikowski Sheard 
(1996) points out is a rhetorical situation in which the audience is a spectator rather than a 
judge. As such, Aristotle, according to Sheard, pointed to amplification as the means through 
which epideictic oratory was best executed. The amplification function of epideictic rhetoric 
varies considerably from both the enthymemes best used to achieve deliberative oratory and 
example best used to achieve forensic oratory, as well as our common understanding of 
epideictic rhetoric functioning solely as blame or praise.   
The means through which epideictic rhetoric is achieved is not the only factor that 
points to a broader understanding of the genre than is often espoused. In fact, the range of 
what epideictic rhetoric encompasses has been debated by several modern scholars as well as 
Roman rhetorician Quintilian. Beale (1978), for example, writes that none of the sets of 
criteria used to distinguish epideictic rhetoric “provides a defining principle of sufficient 
generality to cover the entire range of epideictic or fully to exclude other classes of rhetoric" 
(222). Beale cites Quintilian as the first to claim that praise and blame were inadequate 
descriptions for defining characteristics for epideictic rhetoric. Quintilian says "on what kind 
of oratory are we to consider ourselves to be employed when we complain, console, pacify, 
excite, terrify, encourage, instruct, explain obscurities, narrate, plead for mercy, thank, 
congratulate, reproach, abuse, describe, command, retract, express our desires and opinions, 
to mention no other of the many possibilities" (Quintilian as cited in Beale, 1978, p. 222). 
Additionally, Sheard points out that Aristotle’s paradigm would not account for all of the 
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varieties of epideictic rhetoric that have evolved since his time—that he couldn’t have 
anticipated. In her review of scholarship on epideictic rhetoric she advocates for an 
understanding of epideictic as “a vehicle through which communities can bring about 
change” and to conceptualize it as a discourse that “serves more exigent social and civic 
functions than simply celebrating, reinforcing, or reexamining values” (p. 787). This modern 
conception of epideictic rhetoric is especially important in considering the rhetorical genres 
of images and visualizations, the proliferation of which Aristotle likely would not have 
anticipated. In looking at visuals, those that would be classified as epideictic are those that 
function to assign praise or blame, or, more frequently, those whose primary function is to 
draw attention and appeal to pathos. This differs from the function of forensic images, which 
is to provide proof or reasoning in order to justify actions or outcomes and deliberative 
images, which function to aid the reader or viewer in making decisions.  
Visual Types as Their Own Genres 
Before we can begin to understand how the concept of genre as social action applies 
to and affects visual genres, we must first recognize that distinct visual types are indeed their 
own genres. In The Association for the Rhetoric of Science and Technology's Twentieth 
Anniversary Issue of Poroi, Carolyn Miller, along with Jeanne Fahnestock (2013), asks 
whether visuals independently constitute genres or are rather components of genres. While 
no clear conclusion is given, the authors are clearly pointing to the importance of 
understanding the role of visuals in our understanding of genre. Kostelnick (2016) offers an 
answer to the question posed by Miller and Fahnestock with his argument that different types 
of data displays are indeed their own genres. Kostelnick argues that similar to written genres, 
data displays are forms that embody structural properties, attract communities of users, and 
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achieve rhetorical goals. Additionally, Kostelnick claims that genres provide a reliable and 
relatively stable framework for employing and interpreting the wide range of forms in which 
data are visualized (line graph, pie chart, etc.). 
Kostelnick develops a model for defining and analyzing display genres based on 
formal and functional attributes, social and cultural factors, and technology. Genre identity is 
established by: formal textual feature (i.e., name type) and physical features (elements and 
the arrangement of those elements). It is also defined by the perceptual and rhetorical 
function of the image: “how readers, designers, and stakeholders interact with the display and 
to what ends” (Kostelnick, 2016, p. 188). Perceptual function encompasses how easy or 
difficult it is for a user to interpret the visual as well as any constraints and affordances 
connected with its perception. Rhetorical function, the purpose the genre is fulfilling, is the 
defining genre feature that this study will focus on. Data displays, and I will argue other 
visual types as well, have a variety of recurring rhetorical purposes, placing them in their 
own genres—deliberative, forensic, and epideictic. These are, of course, the three rhetorical 
functions outlined in Aristotle’s The Rhetoric, which we have seen adapted many times to 
contemporary studies of rhetorical functions of text (Fahnestock’s study is just one example), 
but Kostelnick applies them to visuals instead. I will build on this work by using these three 
rhetorical functions, or genres, to analyze my visuals, both data displays, as Kostelnick has 
recently done, and other visual types like diagrams and photographs. Of course any of these 
image types might serve multiple rhetorical purposes, depending on where and why they are 
being used.  Kostelnick (2016) notes that these rhetorical categories are not mutually 
exclusive, and that one image type may be capable of serving two or even all three rhetorical 
functions. This is why rhetorical genre studies is essential to this study. The function that is 
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currently being served by the visual is directly connected to the context in which the visual 
appears and is interpreted.  
While the meanings of the rhetorical genres—forensic, deliberative, and epideictic—
have been handed down to us from Aristotle’s Rhetoric, the ways in which they can be 
applied to images requires some more attention here. Aristotle defined forensic rhetoric as 
that which is used to accuse or defend past action. While originally intended to describe 
oratory, forensic rhetoric, like the other three branches of oratory, has also been applied to 
more contemporary contexts. In writing about scientific articles, Fahnestock (1986) provides 
a useful interpretation of forensic rhetoric for contemporary contexts, explaining it as 
primarily concerned with establishing the validity of the observations. To extend this 
definition further into visuals, I labeled as forensic images those that functioned to establish 
or reaffirm the validity of the texts in which they appeared. In this way they “defended” the 
actions or conclusions of the researchers. For example, forensic images often illustrated the 
observations scientists had made, offering an additional level of support for their claim, or 
provided the data on which the authors’ conclusions were based. Forensic images may also 
function to “accuse” previous studies by highlighting their limitations.  
Deliberative rhetoric functions to help the reader or viewer make a decision. This 
rhetorical genre exhorts or encourages a particular action or warns against that action. More 
broadly, deliberative rhetoric as a genre calls for a decision from its audience. In considering 
visuals, then, I coded as deliberative those images that presented information for the purpose 
of helping the reader/viewer to make decisions. For example, maps that showed current Zika 
outbreaks could serve a variety of deliberative functions, including helping people to make 
decisions regarding travel and governing bodies to make decisions on how to allocate 
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funding and other support. Other types of deliberative images include those that show 
protocols for medical providers in order to diagnose and treat Zika and to rule out other 
illnesses with similar symptoms.  
Epideictic rhetoric has grown from Aristotle’s original meaning of praise or blame to 
more contemporary understandings such as amplification as discussed in the previous 
section. In considering this wider definition, an epideictic visual is any that is intended to call 
attention to a particular issue in order to create a sense of urgency. In the case of the Zika 
virus, epideictic visuals included those of suffering children when presented in order to call 
attention to the urgency of the problem or the need for funding, caution, and preventative 
measures. It also included those that celebrate or draw attention to a research finding or 
development and those that show the reach of a research implication or the problem itself.   
Genre-based Approaches to Analyzing Visuals 
 Applying a rhetorically-based genre approach to the study of scientific visuals also 
obligates us to call into question the cognitive-based theory often associated with scientific 
and technical visuals. As Lee Brasseur aptly puts it, “While research and discussions of 
human’s perceptual abilities do contribute important information that can help us design and 
read technical visuals, it so permeates the scholarship in the field that important factors such 
as culture, experience, and communication take second place” (1). This perceptual view of 
images facilitates the common misunderstanding that problems with visual genres lie in poor 
design or in the inability of the reader to understand the genre, rather than inherent problems 
in the visual genres themselves that are a direct result of their cultural history and current use, 
the type of problems a more rhetorical approach would address. Brasseur takes a unique 
approach to analyzing visuals. Unlike most work on technical communication which accepts 
37 
 
 
 
that genres are inherently good, Brasseur questions whether we can trust visuals to convey 
information accurately and appropriately to their audiences. Brasseur's work investigates how 
the genres work within a technically based culture - both as products to be read and as 
designs to be processed. Rather than focusing on perception, Brasseur’s work provides a 
cultural critique to examine visual artifacts and begin to understand how they have come to 
be accepted as “conduits of truth.”  
I apply this type of rhetorical approach to my examination of images, focusing on 
communicative features and functions as well as rhetorical situations. We know that genres 
are “inherently dynamic rhetorical structures that can be manipulated according to the 
conditions of use” (Berkenkotter and Huckin, 1993). As such, writers must know how to use 
genres strategically in order to exert influence on the field. I am interested to see if the same 
is true of visual genres – and if this influence varies by image- and publication-type.  
Research Questions 
My research is guided by and seeks to answer the following questions: 
1. How do the images associated with the Zika virus vary according to publication type 
and the associated expected audience?   
2. To what extent do these differences constitute a genre shift?   
3. What are the implications of this genre shift for those who communicate science to 
multiple audiences? 
Methodology 
My dissertation employs mixed-method research, beginning with a quantitative 
analysis of the visual genres used by different types of publications in their reporting of the 
Zika virus. The first part of my study will focus on the reporting and analysis of quantitative 
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data, specifically the quantity of each image type in each type of publication. To code the 
images by type, I use Gross and Harmon’s (2013) taxonomy for understanding science 
visuals. See Figure 2. Linnaeus argues that classification and name giving will be the 
foundation of science (Gross and Harmon, 2013, p. 48). Using Gross and Harmon’s 
classification system keeps my study within this tradition, while also helping me to 
differentiate the extraordinary diversity of scientific visuals and tables. While simply naming 
the image types (i.e., table, diagram) would provide for similar differentiation, Gross and 
Harmon’s taxonomy focuses on the overriding purpose the visual representation serves, an 
excellent match for the rhetorical genre studies focus of this study. Using these criteria based 
on purpose also helps us deal with apparent abnormalities (e.g., hybrid representations) and 
helps to guide us in distinguishing between two visual categories.   
Gross and Harmon’s Taxonomy of Visuals 
Gross and Harmon’s taxonomy of visuals is intended to “differentiate the 
extraordinary diversity of scientific visuals and tables that now exists” (p. 48).  Their 
taxonomy consists of seven categories which classify images by function. The first, 
“Representation of Tables: Data” includes tables, the primary purpose of which Gross and 
Harmon describe as “data presentation and retrieval.” They explain the typical structure of 
visuals in this category is a real or virtual network of horizontal and vertical lines that 
intersect to form cells in which the data is placed. The second category “Representations of 
Data Trends: Line and Bar Graphs” consists of line and bar graphs, the primary function of 
which is to display data trends. Gross and Harmon explain that the prototypical structure of 
line graphs consists of the Cartesian coordinate system—horizon and vertical axes on two or 
four sides.  Other conventions include labels defining the object of measurement, tick marks 
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indicating units of measure, dots, circles or squares symbolizing data points, and lines tracing 
the best fits to the data. Similarly, bar graphs consist of superstructures (in this case axes) and 
bars that represent the data. The third category “Representations of Arrangements in Space: 
Maps and Molecular Models” refers to the representation of objects and events actually 
distributed in space. This includes maps and molecular models, which are united by the 
purpose of serving “as a source of information or an aid to decision making and behavior in 
space” (MacEachrenn, 2004 as cited in Gross and Harmon, 2014, p.60). In maps, the 
coordinate system quantifies actual rather than Cartesian space. Gross and Harmon point out 
that the semiotic components of a map vary widely based on the map’s purpose. Scale bars 
and labels for place names are common, as are shading and color to convey meanings and 
even quantitative information. Molecular models, on the other hand, “translate measurements 
of a compound’s constituents, structure, and chemical bonding into a visual form that 
approximates the structure at an atomic scale” (Hoffmann, 1991 as cited in Gross and 
Harmon, 2014, p.63).  
The fourth category, “Representations of Space-Time Relationships,” includes visuals 
that present relationships between space and time such as prototypical geometric diagrams 
showing movement of objects over time; this relationship is key as it is how the images in 
this category differ from maps and molecular maps that show only space. The next category, 
“Representations in which space is a metaphor: Flowcharts, Process Diagrams, Circuit 
Diagrams” includes flowcharts, process diagrams, and circuit diagrams. In the first two space 
is metaphoric, paralleling line graphs in this way, but also differing in that line graphs 
indicate patterns of data over real time, while flowcharts and process diagrams are models of 
events that just happen to take place in time—in this case all that matters is sequence. In 
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circuit diagrams space is a metaphor as well, but in this case it is a metaphor for the 
functional relationship that exists between components. The sixth category, “Drawings and 
photographs as virtual witness” includes realistic drawing and photographs that show us what 
scientists saw in the field or laboratory. Gross and Harmon explain that these visuals lack the 
prototypical structures of other visual forms, but they are strategic, consisting of “carefully 
orchestrated scenes in which the viewer’s attention is focused on salient semiotic components 
that fit into some larger cognitive of lived-bodily space precisely by the limited and selected 
out ‘framing; of the image presentation” (Lynch and Woolgar, 1988, p. 5). The seventh and 
final category, “Representation of Equipment,” includes photos and illustrations that function 
to recreate experimental apparatus or experimental sites.  
Table 1 Gross and Harmon's (2013) Taxonomy of Visuals 
Gross & Harmon’s Taxonomy of Visuals 
1. Those designed to present and retrieve data (prototypical tables) 
2. Those designed to express data trends (prototypical line and bar 
graphs) 
3. Those designed to express spatial relationships (prototypical maps 
and molecular models) 
4. Those designed to express time-space relationships (prototypical 
geometric diagrams showing movement of objects over time) 
5. Those in which space is a metaphor for something other than 
spatial (flow charts, circuit diagrams) 
6. Images whose purpose is virtual witnessing of what scientist saw 
in field, lab, office, etc. (Photographs) 
7. Prototypical images designed to reveal the function of equipment 
 
 
I also code the images by rhetorical genre: forensic, deliberative, and epideictic, 
which will be determined by examining the function that each image carries out in its 
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specific rhetorical situation (aim of article, type of publication, expected audience).  After 
quantifying the number of each type of image for each type of publication and each rhetorical 
genre type for each type of publication, I draw preliminary conclusions regarding both the 
connections between the two (the image type and the rhetorical genre) and the popularity of 
each image type and genre for each audience type. In doing so, I observe both the 
connections between image type and genre/function and the effects rhetorical situation has on 
the functions the different image types carry out. In doing so, I am able to observe if a “genre 
shift” occurs in the images involved in the reporting of the Zika virus. For example, are the 
majority of images intended for lay audiences more often epideictic than those contained in 
peer-reviewed articles? Also, are line graphs more often deliberative in genre than diagrams 
in articles for specialized audiences? 
Embracing the overlap. While coding the images using Gross and Harmon’s 
taxonomy proved relatively straightforward and allowed me to sort all of the images, coding 
by rhetorical genre proved much more difficult. Many of the visuals could be understood to 
be performing more than one function and thus be of more than one rhetorical genre—a 
complication addressed by Kostelnick (2016) and others. While I embrace this overlap in my 
discussion of visuals in Chapter 4, my qualitative analysis in Chapter 3 required that I assign 
each image to one rhetorical genre in order to observe the absence or presence of genre 
shifts. As such, I coded the images by the primary rhetorical genre, or what I observed to be 
the most critical of their rhetorical functions. In doing so, I found it helpful to think about 
what the author most likely intended the reader to “do” with the information presented by the 
visual.  
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Calling on captions. In determining the rhetorical genre of the images I focused on 
the images themselves rather than the articles they were contained within. The goal of my 
study is to observe whether or not genre shifts exist between images in different tiers of 
publication, not between the text (see Fahnestock, 1986 for observations of genre shifts in 
text). I did find myself thinking quite a bit about the images’ captions, particularly when the 
images could serve multiple rhetorical functions and I was trying to decipher what a 
particular image’s primary rhetorical genre was. Research on captions, while limited, 
highlights their importance and the role they play in comprehension. Cohen, Wang, and 
Murphy (2003) describe captions as “dense in information” (p. 499) and emphasize the 
importance of captions, which they claim often concisely summarize a paper’s most 
important points as perceived by the author. Additionally, the authors suggest that along with 
figures, captions are likely to be seen disproportionately by casual readers. Mayer et al. 
(1996) found that a series of annotated illustrations constitutes a useful summary that not 
only functions as an adjunct to text, but can stand alone. Mayer et al. conclude that providing 
lengthy verbal passages in an effort to help students understand scientific systems is not very 
efficient, presumably because the students do not process the information effectively. 
Instead, the authors suggest that summaries may better enable students to carry out the 
processes necessary for meaningful learning by reducing the load on their cognitive systems. 
It makes sense then that I found myself calling on captions in an effort to understand the 
purpose of some of the images and the authors’ intentions in using them. 
After my quantitative analysis, I then perform a qualitative analysis of a select group 
of visuals, Corpus Two, in order to draw preliminary conclusions about what makes each 
type of visual best suited for the publication, audience, and rhetorical function with which it 
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is most commonly associated. The qualitative analysis is guided by the framework set forth 
by Brasseur in her influential book Visualizing Technical Information. Brasseur asks seven 
questions of each genre (see Table 2 below), and my qualitative analysis begins with a 
discussion of some of these aspects of each genre to both further my argument that the 
visuals are indeed different genres and not just different forms, as well as to examine the 
complexities inherent in each. 
Table 2 Brassuer's (2003) Genre Heuristic 
Brasseur’s Genre Heuristic 
1. What is the genre? 
2. How has the genre developed? 
3. What categories exist within it? 
4. How is the genre written about and taught? 
5. What is the relationship of text to the genre? 
6. What theory underlies the genre? 
7. How is the genre designed? 
 
I examine three “tiers” of publications. The first consists of peer-reviewed 
publications in which the articles and the visuals contained therein are intended for other 
scientists and scholars in the field. Using Science Direct, I identified the top five peer-
reviewed science journals by impact factor in the category of medicine-general and 
internal:  New England Journal of Medicine, Lancet, Journal of the American Medical 
Association, British Medical Journal, and Annals of Internal Medicine. In each publication, I 
searched the term “Zika virus” and choose research articles that came up as a result of this 
term. If multiple articles appeared in the same issue of the publication, I chose the first one 
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and then moved on to the previous issue in order to get some representation of time despite 
the Zika virus being a current issue.  I chose a total of 10 articles from each of the five 
publications for a total of 50 articles. All images from each of the selected articles were 
captured.  
The third “tier” of publications consists of sources intended for the general public. 
Based on the finding of a recent Pew research study that most Americans get their science 
information online (Pew Internet & American Life Project Survey, January 2006), I decided 
to use popular news websites. Using Neilson, Hitwise, and Comscore, I determined the five 
most popular news websites: CNN, MSNBC, The New York Times, Fox, and ABC. Again, I 
wanted a total of 50 sources, so I choose to examine the 10 most recent results for a search on 
“Zika virus” within each news website. If more than one result was returned on a given day, I 
choose only the first one in keeping with my effort to get some representation of time. I 
captured all images within the resulting 50 articles.  
A preliminary examination of the visuals contained within these two tiers led me to 
add a third category, which I label “Tier Two” since it seemingly falls between Tier One and 
Tier Three. The sources contained within this tier are not intended for experts, but also not 
consumed readily by the general public. These sources are not peer-reviewed, but are 
considered to be somewhat specialized. Determining which sources should comprise my 
“Tier Two” publications proved to be a significant challenge as many sources fall within this  
purview. My selection was guided by the results of a 2006 PEW survey that presented the top 
websites internet users go to obtain science information. See figure 3 below.  
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Table 3. Percentage of Internet Users visiting each website for science information.  
Data from Pew Internet & American Life Project Survey, January 2006. 
 
          Where Internet Users Go for Science Information 
Website % of all internet users 
Discovery.com 31% 
PBS.org 28% 
NationalGeographic.com 23% 
USGS.gov 23% 
NASA.gov 19% 
Website of the Smithsonian Institution 14% 
Science.com 10% 
Nature.com 9% 
 
I included the sources on the list relevant to a health topic like Zika virus: 
Discovery.com, NationalGeographic.com, and Science.com. As the government-sponsored 
sources included in the list (USGS.gov and NASA.gov) were not relevant to my topic, I 
sought to find suitable alternatives: the websites of World Health Organization and Centers 
for Disease Control.  These websites are of considerable importance, especially in light of the 
independent research organization NORC at the University of Chicago’s (NORC) recent 
finding that most Americans (85 percent) have received information about Zika from 
television or radio news, but few (39 percent) trust those sources. Although Americans are 
most trusting of Zika information from the CDC, their personal doctor, and their state or 
local public health departments, few have received information from these sources. These 
sources would seemingly be more impactful should they be better publicized. As Freiden 
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(2013) notes, free and open information empowers people to make informed choices and 
reduces the likelihood that misinformation or hidden information will endanger health. As a 
result of considering the above list and the importance of government publications, which are 
also included in the list, the following organizations comprise Tier Two: National 
Geographic, Science.com, Nature.com, CDC, and WHO. Like with the other tiers of 
publications, I searched “Zika virus” on each of these websites. If more than one result was 
returned on a given day, I choose only the first one and then moved on to the previous issue. 
I captured all images within the resulting 50 articles. 
In summary, my study will investigate the visual reporting of Zika virus in the 
following publications: 
Tier One: New England Journal of Medicine, Lancet, Journal of the American 
Medical Association, British Medical Journal, Annals of Internal Medicine  
Tier Two: CNN.com, MSNBC.com, TheNewYorkTimes.com, FoxNews.com, 
ABCNews.com 
Tier Three: Discovery.com, NationalGeographic.com, Science.com, WHO.int, 
CDC.gov 
I selected 10 articles from each of these sources for a total of 150 articles. Within each 
article, I captured all images and tables, resulting in 419 visuals. Chapter 3 reports on the 
quantitative findings among these 419 visuals, Corpus One. Chapter 4 takes a closer look at 
data visualizations in particular. This chapter examines the image of Corpus Two, a second 
corpus which includes those among the 419 images of Corpus One that can be categorized as 
data visualizations and the results of a new search, the details of which will be discussed in 
Chapter 4.  
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CHAPTER 3. QUANTITATIVE ANALYSIS AND DISCUSSION OF IMAGES 
 
In this chapter, I present the quantitative analysis of my corpus of images. I present 
my findings by discussing the number and frequency of each image type within each 
publication tier followed by a discussion of the frequency of each rhetorical genre in each 
publication tier. Overall, this chapter reveals the categorization of all 419 images contained 
in Corpus 1 and makes preliminary observations based on these categorizations. Detailed 
discussion of the implications of these findings can be found in Chapter 5.  
Table 4 Frequency of image type by publication tier. 
 
          Frequency of Image Type by Publication Tier 
 
Tier One 
(peer reviewed) 
Tier Two 
(specialized) 
Tier Three  
(popular press) 
CAT 1 (present & retrieve data) 72 76 0 
CAT 2 (data trends) 37 17 1 
CAT 3 (spatial relationships) 10 14 4 
CAT 4 (time-space relationships) 0                    3 0 
CAT 5 (space is a metaphor) 7 9 0 
CAT 6 (virtual witnessing) 30 35                     104 
CAT 7 (reveal equipment function) 0 0 0 
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Table 5 Frequency of rhetorical genre by image type. 
 
          Frequency of Rhetorical Genre by Image Type 
 
Forensic Deliberative Epideictic 
CAT 1 (present & retrieve data) 56 89 3 
CAT 2 (data trends) 18 30 7 
CAT 3 (spatial relationships) 6 20 2 
CAT 4 (time-space relationships) 1 2 0 
CAT 5 (space is a metaphor) 5 11 0 
CAT 6 (virtual witnessing) 42 8 119 
CAT 7 (reveal equipment function) 0 0 0 
Tier One Visuals 
Tier one is comprised of images from peer reviewed publications, specifically: The 
New England Journal of Medicine, The Lancet, BMJ, Annals of Internal Medicine, and 
Journal of the American Medical Association. As such, the images contained within these 
articles are intended to be seen by scholars who are in many ways similar to the scholars 
publishing the articles. In the following paragraphs, I discuss the frequency of each image 
type and rhetorical genre in the images that comprise Tier One.  
Gross and Harmon Image Categories 
I used Gross and Harmon’s (2013) taxonomy to code the images by type. Five of their seven 
categories were represented by the images of this tier. 
Those designed to present and retrieve data. Tier One contained 72 tables. 
Category One, those images designed to present and retrieve data, proved to be the most 
popular type of images among the Tier One publications, with the other categories of image 
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type ranging from 0 to 37 images each. Tables are used for the organization of information, 
in order to improve organization and thus recall (see, for example, Peterson, 1983). Tiers One 
and Two both contain a large number of tables, with 72 and 76 respectively. Of the Tier One 
images that were coded into this category, 42 were deliberative, 28 were forensic, and 2 were 
epideictic in function. Rhetorical genre was decided by considering the primary function of 
the table. For example, some tables function to allow viewers to retrieve data that would help 
them to make a decision such as where it is safe to travel or where funds would best be 
allocated (deliberative), while others functioned to present important findings or details that 
supported the study or article they were contained within (forensic) or to highlight the 
importance of a particular aspect of the Zika virus issue (epideictic). This suggests that 
tables, at least when used to present information from scholar to scholar, are most often 
utilized to aid in decision making, with supporting the claims of the author as a less 
frequently called upon but also significant function.  
Those designed to express data trends. Tier one contained 37 graphs used to 
express data trends. Kosslyn (2006), among others, has pointed to graphs, such as line and 
bar graphs, as the most appropriate visual type for showing relationships among data. Gross 
and Harmon (2013) also remind us that graphs “do not merely arrange data for viewers to 
easily derive a large set of propositions” (p. 56), but that they mainly answer implied 
questions about the trends. Among the graphs coded into this category, more than half 
(21/37) were found to be deliberative in function, aiding readers, likely other scholars, in 
making decisions, a function I was able to determine primarily from the type of data 
contained within the graph. Captions and contextual information also played a role.  
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Images in this category were also used to carry out both forensic and epideictic functions, 
adding additional support to the authors’ claims and providing a sense of urgency and/or 
celebration, respectively.  
Those designed to express spatial relationships. Tier One contained 10 images 
designed to express spatial relationships, fewer than Tier Two, but more than Tier Three. Of 
these 10 images, 7 functioned as deliberative images, 2 as forensic images, and one as an 
epideictic image. This suggests that images designed to express spatial relationships, 
prototypical maps and models, most often function to aid in decision making when they 
appear in publications written for and by those who study medicine. See, for example, Figure 
1. 
Those in which space is a metaphor for something other than spatial. Tier One 
contained 7 images in which space functions as a metaphor, or what Gross and Harmon 
(2013) refer to as “prototypical geometric diagrams showing movement of objects over time” 
(p. 53).  Of these 7 images, 4 performed a deliberative function, 3 performed a forensic 
function and none performed an epideictic function. This suggests that images in which space 
is a metaphor are used almost as frequently to help support the claims of an author as they are 
Figure 1 The cumulative number of microcephaly cases from Nov. 2015- Jan. 2016.  
This shaded map is deliberative in genre, as the information it presents enables readers to 
make decisions about specific areas. Source: Annals of Internal Medicine (2016).   
51 
 
 
 
to help the reader make decisions. This image type does not seem well suited to an epideictic 
function, as I found no images in this category from any of the three tiers to be epideictic.  
 Images whose purpose is virtual witnessing of what scientist saw in field, lab, 
office, etc.  Tier One contained 30 photographs that functioned as virtual witnessing of the 
field. Of these 30 images, 17 were found to be forensic, 13 epideictic, and none deliberative. 
Figure 2 exemplifies a forensic image from this tier. Surprisingly, I found no deliberative 
images found in this category in Tier One. This is especially interesting since the images as a 
whole in Tier One seem to most often serve a deliberative function, yet not a single 
photograph functioned in this way. While the other 2 tiers did include deliberative images, as 
a whole, they made up a very small percentage of images in this photograph category, 
suggesting that photographs do not offer much help to any audience to aid in decision 
making.  
Figure 2 Example of a Category Six, Tier One, forensic image.  
This image from The New England Journal of Medicine provides visual reinforcement for the 
author’s diagnosis in the form of a CT scan. 
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No time-space relationships or photos of equipment. Tier One did not contain any 
images in Gross and Harmon’s Category Four or Category Seven. Category Four images are 
described by Gross and Harmon as those “designed to express time-space relationships” (p. 
53). This category consists of prototypical geometric diagrams showing movement over time. 
Gross and Harmon (2014) define Category Seven as “prototypical images designed to reveal 
the function of equipment” (p. 53).  Interestingly, only Tier Two—the tier of specialized 
sources—contained images classified as Category Four. None of the images in any of the 
tiers were coded as Category 7, suggesting that the function of equipment is not a necessary 
and/or utilized task in communicating information about the Zika virus. The lack of Category 
Four images in Tier One and Tier Three suggests more about audience, perhaps that this 
image type is not well suited or well utilized for reaching the readers of medical journals or 
the popular press.  
Rhetorical Genre 
 In addition to coding each image by type, utilizing Gross and Harmon’s 
categorization, I also coded each image by rhetorical function, or what Fahnestock (1986) 
refers to as genre. The following discussion reveals which functions were utilized by Tier 
One publications, as well as how often I found different image types within this tier 
performing each function.  
Forensic. Forensic images, or those that function to provide proof to the authors’ 
claims, were heavily utilized by Tier One publications. These proved to be the second most 
popular rhetorical function of the images contained in this tier, with 60 of the 156 Tier One 
images (38.5%) carrying out this function. It makes sense that this would be an important 
function of these images, since academic articles as a whole often perform a forensic 
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function. It is a goal of scholarly articles, of course, to not only reveal new information to 
other scholars, but to convince them that the information is correct.  
Deliberative. Deliberative images—those intended to aid the audience/reader in 
decision making—were the most popular rhetorical genre of Tier One images. Seventy-four 
of the 156 Tier One images (47.4%) were categorized as deliberative, highlighting the 
importance of images used in peer-reviewed medical journals to facilitate decision making by 
the part of the authors. For example, Figure 3 shows a line graph in the British Medical 
Journal that presents the number of Zika virus cases in Rio De Janeiro during a specific time 
period. This image is deliberative in genre, aiding viewers in making decisions, which makes 
sense given the audience—other doctors and scholars—who are likely reading these journals 
in an effort to help them make better and more informed decisions about the health of their 
patients and the preventative measures and resources needed to ward off the spread of this 
virus. The deliberative rhetorical function proved to be an important task of the images in all 
three tiers, but none so much as Tier One.  
 
Figure 3 Example of a Category Two, Tier One, deliberative image.  
Source: BMJ (2016). 
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Epideictic. Overall, Tier One images did not frequently function as epideictic—
assigning praise or blame or creating a sense of urgency.  Of the 156 images in Tier One, 
only 22 were found to be epideictic, which is just over 14%. See Figure 4 for an example. As 
such, this remains a function that is carried out by this image in this tier, but not one that 
seems to be called upon nearly as often as the other two rhetorical functions. Given the 
authors and audience of Tier One, those writing and reading peer-reviewed medical journals, 
it makes sense that this sense of urgency or praise or blame is not something to which they 
would need to be newly alerted, but rather are already familiar with, as they are aware of the 
general developments of their field.  
 
 
 
 
 
 
 
Tier Two Visuals 
Tier Two is comprised of images from government and specialized sources, 
specifically: Science, Discovery, CDC, WHO, and National Geographic. See Chapter 2 for 
details on how I chose the sources that comprise this tier. While the audience for Tier Two is 
certainly more diverse than that for Tier One, it remains much more specialized than the 
Figure 4 Example of a Category Three, Tier One, epideictic image. Source: 
The Lancet (2016). 
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audience for Tier Three—the publications intended to be read by the general public. What 
follows is a discussion of the frequency of different image types and genres in Tier Two 
publications.  
Gross and Harmon Image Categories  
I again started by coding the images into Gross and Harmon’s categories. In Tier 
Two, six of the seven image categories are represented.  
Those designed to present and retrieve data. Tier Two contained 76 images 
designed to present and retrieve data; or, tables. This number was very similar to the number 
of tables contained in Tier One; both Tier One and Tier Two contained many more tables 
than Tier Three. Of the 76 Tier Two tables, 47 were deliberative, 28 were forensic, and 1 was 
epideictic. This suggests that supporting claims made by the author and aiding in decision 
making are important rhetorical tasks for tables in Tier Two publications, while assigning 
praise and blame is not.  These numbers are very similar to those of Tier One (42 
deliberative, 28 forensic, 2 epideictic), perhaps suggesting some similarity between the 
audiences of these two publication types. See Table 6 for an example of a deliberative, Tier 
Two table.  
Those designed to express data trends. Only 17 of the 154 Tier Two images were 
found to be images that were intended to express data trends. Tier One contained more than 
twice as many images in this category, suggesting that at least when it comes to this image 
type, Tier One and Tier Two audiences have differing needs, or at the very least their needs 
are perceived as such by the authors of the articles that contained these images. Of the 17 
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Tier Two images designed to express data trends, 9 were deliberative, 7 were 
forensic, and only 1 was epideictic. This suggests that providing support for the author’s 
claim and aiding the viewer in decision making are both important rhetorical tasks for this 
image type.  
Those designed to express spatial relationships. Tier Two contained 14 images 
designed to express spatial relationships, more than any of the other tiers. Of these 14 
images, the majority, 10, served a deliberative function. 3 of the 14 images served a forensic 
function; I classified only 1 epideictic.  
 
 
Table 6 This table aids the reader in decision making by recommending appropriate actions 
and responses for a variety of different support tasks to strengthen care systems. Source: 
WHO Toolkit for the care and support of people affected by complications associated with 
the Zika virus (2017). 
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This finding suggests that images designed to express spatial relationships, like maps, are 
often used in government and specialized sources to aid readers in decision making. See 
Figure 5 for an example of a Tier Two deliberative image. 
 
Figure 5 Example of a Category Three, Tier Two, deliberative image. 
The documents in which the image appears serves a deliberative function, “to guide the 
continuing international response to Zika virus infection;” the image specifically allows 
reader to see the scope of different outbreak types in different regions. Source: Zika strategic 
response plan quarterly update, World Health Organization (2016).  
 
 Those designed to express time-space relationships.  Tier Two only contained 3 
images that were coded as designed to express time-space relationships. While this is 
certainly not a large number of images, it is significant in that none of the other tiers 
contained a single image of this type, suggesting something unique about the Tier Two 
audience, or at the very least perceived audience. Of these 3 images, two were deliberative in 
function and 1 was forensic in function.  
Those in which space is a metaphor for something other than spatial. Tier Two 
contained 9 images in which space served as a metaphor for something other than spatial. Of 
these 9 images, 2 served a forensic function, while 7 served a deliberative function. This 
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finding highlights the importance of these images in aiding viewers/readers with decision 
making, as least when it comes to the audiences of government and specialized sources.  
Images whose purpose is virtual witnessing of what scientist saw in field, lab, 
office, etc. Tier Two contained 35 photos, the purpose of which is to provide “visual 
witnessing.” While the number of photos is slightly higher than the number contained in Tier 
One, it is still significantly fewer than Tier Three. This again suggests that the audiences of 
Tier One and Tier Two may have more in common than any other combination of tiers. Of 
the 35 photos from Tier Two, the majority, 25, were of the epideictic genre. 7 were forensic, 
while only 3 were classified as deliberative.  
Rhetorical Genre  
 After coding by image type, I then coded the images by rhetorical genre. Of the 154 
Tier Two images, 48 were forensic, 78 deliberative, and 28 epideictic.  
Forensic. Of the 154 Tier Two images, 48 (31.2%) served a forensic function. 
Forensic images function to support the claim of the authors or creators, lending them 
support and adding to their authority. While this is an important function for Tier Two, it was 
not the most important rhetorical function of the images in this tier.  
Deliberative. Like Tier One, the most popular rhetorical function of the images in 
Tier Two was deliberative. These are images used to aid in decision making. Seventy-eight 
of the 154 Tier Two images (50.6%) were found to be deliberative in function, suggesting 
that like the authors of the Tier One publications, authors of the Tier Two publications use 
visuals in order to help their audiences make decisions. See Figure 6 for an example.  
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Figure 6 Example of a Category Five, Tier Two, deliberative image. 
This image outlines steps that should be taken in response to an infant seizure. The layout 
represents time or order, with optional, but recommended steps represented by a dotted line. 
The image is deliberative in that it helps readers decide what to do – and in what order – in 
response to a seizure. Source: WHO Toolkit for the care and support of people affected by 
complications associated with the Zika virus (2017).  
 
Epideictic. Tier Two contained a slightly higher percentage of epideictic images than 
Tier One (18.2% and 14.1%, respectively), though still a significantly smaller percentage 
than the 74.3% of Tier Three. Twenty-eight of the 154 Tier Two images were found to be 
performing this rhetorical function of creating urgency and/or assigning blame or praise.  
Tier Three Visuals 
Tier Three is comprised of images collected from sources intended to be read/viewed 
by the general public. This tier includes the following publications: The New York Times, 
CNN.com, Fox News, ABC and MSNBC. This tier of publications and thus the images 
contained therein serve the largest and most diverse audience. CNN.com, alone, for example, 
boasts more than 1.5 billion multi-platform page views each month with its services available 
in over 200 countries and territories (CNN Pressroom). The following is a discussion of how 
the images in this tier were classified.  
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Gross and Harmon Image Categories 
As with the other two tiers, I began by coding the images using Gross and Harmon’s 
(2013) taxonomy. Tier three contained the fewest number of image types; only three of the 
seven categories were represented in this tier.  
Those designed to express data trends. Tier Three contained only one image 
designed to express data trends, a striking difference to the 37 and 17 contained in Tier One 
and Two, respectively. The single image served a forensic function, adding support to the 
author’s claims. Interestingly, this image was not used to communicate specifically about the 
Zika virus, its risk factors or outcomes, but rather showed a slight increase in the number of 
bills passed by Congress, which the article went on to explain was among the current 
Congress’ shortcomings, in addition to their failure to properly address the Zika virus 
concern, spending months ignoring warnings by public health officials. This is an interesting 
observation and one that highlights my finding that visualizations showing data trends are not 
commonly utilized to communicate health information to the general population.               
See Figure 7.  
Those designed to express spatial relationships. Tier Three also contained very few 
images designed to express spatial relationships. Of the 28 images found overall in this 
category, only 4 came from Tier Three. Of these 4 images, 3 were deliberative and 1 was 
forensic. This suggests that expressing spatial relationships is not a high priority for the 
writers of the Tier Three articles, and that when they do need to call on this type of image 
they do so in order to aid readers in decision-making. 
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Figure 7 Example of a Category Two, Tier Three, forensic image.  
The only Category Two image contained in Tier Three does not present information about 
the Zika virus, though the Zika virus in mentioned in the article in which it was included. 
Source: MSNBC.com 
 
Images whose purpose is virtual witnessing of what scientist saw in field, lab, 
office, etc. While I was not surprised that Tier Three contained a lot of photos, photos 
comprised far more of this tier than I had imaged. Tier Three contained 104 images in this 
category, of the 169 total photos contained in the entire corpus. Of the 104 Tier Three photos, 
the majority, 81, served an epideictic function, serving to bring attention to the article or 
issue or to assign praise or blame. Eighteen of the 104 images served a forensic function, 
while only 5 served a deliberative function. See Figure 8 for an example of a Tier Three 
epideictic image. 
 No images that present and retrieve data, show time-space relationships, use 
space as a metaphor or photos of equipment. While serving the most diverse audience, 
Tier Three was the least diverse in terms of image types. Tier Three included images coded 
into only 3 of Gross and Harmon’s 7 categories. In comparison, Tier One represented 5 
categories and Tier Two represented 6.  
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Figure 8 Example of a Category Six, Tier Three, epideictic image.  
The image is epideictic in that it functions to amplify the article’s findings to draw attention 
to the crisis and visually present Zika’s effects on its youngest sufferers. Source: CNN.com 
 
Rhetorical Genre 
 Tier Three not only contained the fewest number of image types, it also demonstrated 
the least variety in rhetorical genres.  
Forensic. Few of the Tier Three images served a forensic function. Only 20 of the 
109 images (18.3%) were classified as forensic. This percentage indicates a sharp decline 
from the 31.2 % of Tier Two and 38.5 % of Tier One. This finding suggests that adding 
support to authors’ clams is not a particularly important rhetorical function for images 
contained in publications intended for the general public.   
Deliberative. Deliberative is the rhetorical task least served by Tier Three images. 
Only 8 of the 109 Tier Three Images (7.3%) performed this function. This observation proves 
an even sharper contrast between tiers than with respect to the forensic category, as the 7.3% 
deliberative function of Tier Three is a dramatic decline from the 50.6% of Tier Two and 
47.4% of Tier One. While the deliberative function was found to be the most common image 
function in Tier One and Tier Two, it was the least common function of the Tier Three 
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images, highlighting the very different needs and/or expectations of the tiers’ respective 
audiences.  
Epideictic. Epideictic is clearly the most common purpose served by the Tier Three 
images. An overwhelming 81 of the 109 Tier Three Images (74.3%) served this rhetorical 
function. This number represents the largest percentage of images in any rhetorical category 
in any tier of publications. 
Do these change constitute a genre shift? 
In Fahnestock’s (1986) influential work, she observes that genre shifts occur between 
the original presentation of a scientist’s work and the popularization of that same work. 
Using Aristotle’s tripartite division of oratory, which she describes as “a continually useful 
system for classifying discourse” (p. 278), she observes that original scientific reports can be 
classified as forensic because they are primarily concerned with establishing the validity of 
the observations, while popularizations of these reports are best described as epideictic where 
their main purpose “is to celebrate rather than validate” (p. 279). Fahnestock attributes this 
change in genre to a significant change in rhetorical situation.  
My study extends Fahnestock’s work into the realm of visuals. In looking at the 
visuals that comprise Corpus One and the ways in which they are categorized, the data 
reveals that a genre shift does exist in visuals across tiers of publication. Interestingly, it also 
points to a genre shift by image type. I will next address each of these findings in more detail.  
The goal of my study is to ascertain if and to what extent a genre shift exists between 
publications intended for different audiences. While I was not surprised to find that the shift 
existed, the extent to which rhetorical genre varies by tier is larger than I would have 
guessed.  
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Figure 9 Percentage of rhetorical genre for each publication tier. 
 
While Tier One (peer reviewed publications) and Tier Two (government and 
specialized sources) don’t call upon images of the same rhetorical genre with exactly the 
same frequency, the graph above reveals the similarities of use of each genre type by these 
two tiers of publications. Because the tiers had different numbers of images, I converted 
these to percentages of the total number of images contained in the tier to better compare the 
similarities and differences between the tiers. Both Tier One and Tier Two contained a 
majority of deliberative images, with 47.4% of total images being deliberative in Tier One 
and 50.6% deliberative in Tier Two. In both tiers, forensic images were also frequently 
found, comprising 38.5% of images in Tier One and 31.2% of images in Tier Two. Finally, 
neither tier made significant use of epideictic images; these comprised only 14.1% of images 
in Tier One and 18.2 %of images in Tier Two.  
The rhetorical genre of the images in Tier Three varies significantly from those in 
Tier One and Tier Two. While it could be said that a shift thus exists between Tier One and 
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Tier Three and between Tier Two and Tier Three, I think it’s more useful to think of the 
categories of publications as a continuum that move from more specialized to less 
specialized. Therefore, I conceive of the shift happening between Tiers Two and Three as the 
publications contained therein become less and less specialized. The shift between Tier Two 
and Tier Three is quite pronounced. While deliberative images mark the largest contingency 
in Tier One and Tier Two, they constitute the smallest contingency in Tier Three, accounting 
for only 7.3% of the images. The forensic category represents the middle use in each tier, yet 
is in the 30% range for Tier One and Tier Two and accounts for only 18% of Tier Three. The 
most striking difference can be seen in the number of images serving an epideictic function. 
While 14.1% of images in Tier One were coded as epideictic and 18.2% of images in Tier 
Two were epideictic in genre, close to three quarters of the images in Tier Three (74.3%) 
were found to be epideictic in nature.  
While the finding of a genre shift between Tier Two and Tier Three is perhaps most 
important in terms of implications (which will be discussed in detail in Chapter 5), it is also 
important to note the shifts that occurred by images type, as these may be of special interest 
to technical communicators. Overall, the number of forensic images in a category varied 
from 1 to 42; deliberative from 2 to 89; epideictic from 0 to 119.The majority of Category 
One, which Gross and Harmon (2014) define as “Representations of Data: Tables,” were 
classified as deliberative (89/148). A very small percentage (3/148) were found to be 
epideictic.  The majority of Category Two, “Representations of Data Trends,” were 
categorized as deliberative (30/55). Forensic (18/55) and epideictic (7/55) combined 
accounted for a little less than half of the bar and line graphs that made up this category.   
Category Three, “Representations of Arrangements in Space” consists of the images that 
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show spatial relationships. A marked difference was also seen in the rhetorical use of images 
in this category. The majority (20/28) of these images served a deliberative function. Six 
images were found to be forensic and two epideictic. The fourth category, “Representations 
of Space-Time Relationships” contained only 3 images, none of which could be considered 
epideictic. The three images were coded as 1 forensic and 2 deliberative. The fifth category 
“Representations in which space is a metaphor” contained five forensic and 11 deliberative 
images. Again, no images could be marked as epideictic.  The largest category of the field,  
“Drawing and photographs as virtual witness” contained 169 images. An overwhelming 119 
of these images were coded as epideictic. Only 58 images were coded as deliberative; 42 
images were coded as forensic.  
 
Figure 10 Frequency of rhetorical genre per image type. 
 
There are several categories where Tier One and Tier Two account for a similar 
number of images (Categories 1, 3, 5, 6), suggesting these image types are of similar 
usefulness to the audiences of these publications. Category Two, the majority of whose 
images can be attributed to Tier One, highlights the importance of images that convey data 
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trends in peer-reviewed articles. Category Five is comprised solely of images, and a few 
images at that, from Tier Two. This suggests that Category Five is not an image type called 
upon often to communicate information in which space is a metaphor and that when it is, it is 
called upon to reach a specialized audience. Category Six is dominated by images from Tier 
Three, the popular press, affirming the importance of photographs in Tier Three. 
 The data from Corpus 1 also reveals some interesting trends among image types as 
pertains to their most common genre. Figure 10 clearly shows both the image types that were 
most frequency utilized, and also what rhetorical genres they took on as they did their 
communicative work. The popularity of Categories One and Six immediately evident, as is 
the makeup of these categories, especially how few Type 1 images are epideictic and how 
many of Category Six images are. Interestingly, categories Five and Six seem to be the only 
groups of images that do no function most frequently as epideictic.  
Overall, several trends and shifts can be observed, most notably the genre shift 
between Tier Two and Tier Three images from primarily forensic and deliberative to 
primarily epideictic. A shift also exists between Tier One and Tier Two as the visuals 
become increasingly deliberative, but this shift is much less pronounced than that between 
Tier Two and Tier Three. There is also an observable genre shift by image type. Category 
One images, tables, for example, are overwhelming deliberative, while Category Six images, 
photographs of what was observed, are primarily epideictic. I will discuss these conclusions, 
as well as their implications, in more detail in Chapter 5.  
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CHAPTER 4. A CLOSER LOOK AT DATA VISUALIZATIONS 
After compiling the corpus of visualizations analyzed in Chapter 3, it was 
immediately clear to me that this collection of images lacked the breadth of quantitative 
visuals that I expected to see in the reporting of the Zika virus. Before looking at quantitative 
visualizations more in depth, then, I decided I must first expand my corpus of visuals, leading 
to the creation of a second corpus. Corpus Two consists entirely of data visualizations, 
including the images from Corpus One that I was able to designate as data visualizations, as 
well as the results of two new searches. In order to find visuals from a vast and varied 
number of sources, I decided to start with Google Images. In much the same way Google 
returns results on a text-based search, Google Images functions by indexing the text 
surrounding an image as well as the image’s file name. When a query is made, Google 
Images returns resulting images with matching tags (Quora). The images returned are not 
limited to a particular source or audience, but rather represent images with matching tags 
from across the internet. This tactic enabled me to access a large range of images and images 
types. In searching Google Images for “Zika virus” I was able to add 144 data visualizations 
to my corpus for analysis. My search for the phrase “Zika virus” returned 645 results. I 
determined 144 of these to be, at least in part, visualizations of quantitative data. These 144 
data visualizations originated from a variety of sources and types of publications, ranging 
from the World Health Organization to Pinterest, Market Watch to BMJ. 
To further expand my corpus, I turned to Science Direct. Here I was able to search 
“All Sciences,” meaning all of the science publications in Science Direct’s holdings, 
expending my academic journal sources beyond the medical journals that comprise Tier One 
of Corpus One. I used the image search function to search the phrase “Zika virus” across all 
Science Direct publications from 2000 to the present. The result returned 1,441 images. The 
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vast majority of these images came from publications in 2016 (584) and 2017 (837). The 
1000 returned as the “most relevant” results were accessible online.  As I did with the Google 
Images search, I next eliminated all of the images that were not data visualizations. To do so, 
I looked at the first 500 “most relevant” results, and then determined 331 of the 500 images 
returned to be data visualizations. I decided to use half of these so that the number would be 
complementary to the number of images in this corpus obtained from my Google Images 
search. The result indicated that I would collect 165.5 or 166 images. To choose these 
without bias, I selected every other image in the 500 returned that I considered to be a data 
visualization. Corpus Two thus contains the 122 images from Corpus One that I determined 
to be data visualizations plus 304 new data visualizations—160 from Science Direct and 144 
from my Google Images search for a total of 426 images. This chapter takes into 
consideration all of the data visualizations I captured—the newly captured and the data 
visualizations that I originally collected as part of Corpus 1.  
To examine these data visualizations with particular attention to what sets them apart 
as genres and how these differences impact their rhetorical uses and associated audiences, I 
considered Lee Brasseur’s (2003) heuristic from Visualizing Technical Information: A 
Cultural Critique, a book that informs much of my work. In this text, Brasseur discusses the 
complexity and inherent difficulties associated with several different genres of technical 
visuals. What follows is an examination of data visualization genres I observed in Corpus 
Two    maps, bar graphs, line graphs, scatter plots, pie graphs, and charts and diagrams. In 
my discussion of each of these genres, I begin with a brief history of the visual genre’s use, 
followed by an explanation about how the genre works or is understood. I use this history 
and theory to inform my analysis of examples from each visual type found in Corpus Two. 
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Through my analysis, I am able to draw preliminary conclusions about what types of tasks 
each genre is most suited for and what audiences they most impact.  
Maps 
 One of the first observations I was able to make in looking at the images contained in 
Corpus Two was the frequent use of the map genre. Because much of the reporting on the 
Zika virus was focused on where outbreaks were expected or currently being experienced, 
the prolific use of maps in the reporting of this topic makes sense. I wanted to know more, 
though, about the genre of maps. Specifically, what about the genre made these kinds of 
visualizations well suited for communicating this type of information? 
The prolific use of maps in modern media is less surprising once we consider their 
long history and the scope of their use.  The making of maps to aid in navigation and 
exploration was among the earliest manifestations of data visualization (Friendly, 2005). 
While Funkhouser (1937), in his detailed account of the development of graphical 
representations of statistical data, claims that we don’t know who made the earliest map, 
Beniger and Robyn (1978), writing over forty years later, give credit to a clay tablet from 
3800 BC. Making reference to this as “the earliest known map,” Beniger and Robyn explain 
that the tablet, dated 3800 BC, depicts all of North Mesopotamia with symbols and figures 
we would still recognize today. Beniger and Robyn go on to explain that Egyptian surveyors 
abstracted their lands in terms of coordinates, similar to the Cartesian system we use today, 
from as early as about 3200 BC. Those credited with other early maps include Anaximander, 
who Funkhouser (1937) credits for having made several maps earlier than 400 BC, and 
famous geographer Claudius Ptolemy whose maps produced in 150 AD Funkhouser both 
acknowledges and explains as being an improvement to the work of Marinas of Tyre. 
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Funkhouser claims it is highly probable that Marinas of Tyre’s work, too, was an 
improvement of an earlier author and that this process likely repeats itself back to the 
beginning of history.   
Like contemporary maps, early maps also relied on a system of coordinates. 
Funkhouser (1937) explains that at the time of Hipparchus, around 140 BC, points in both the 
heavens and on earth’s surface were logged by means of their longitude and latitude. The 
idea of coordinates was also used by ancient Egyptian surveyors to lay out towns as early as 
200 BC and the map projection of a spherical earth into latitude and longitude by Ptolemy 
would serve as reference standards until the fourteenth century. Friendly (2005) gives the 
credit of the first known weather map to Edmund Halley for his 1686 map that showed 
prevailing winds on a geographic map of the earth Friendly (2006). In 1801, the first 
geological maps were introduced in England by William Smith, setting the pattern for 
geological cartography or “stratigraphic geology” (Smith, 1815). 
By the eighteenth century, map makers began to show more than just geographical 
positions on their maps. New data representations, such as contours and isolines were 
invented, and as a result “the thematic mapping of physical quantities took root” (Friendly, 
2006). Friendly (2006) notes that by the end of the 18th century, mapmakers were also 
beginning to attempt the thematic mapping of economic, geologic, and medical data. In the 
first half of the nineteenth century, mapping progressed from single maps to comprehensive 
atlases depicting social, moral, economic, physical, and medical data, leading to new ways to 
show quantitative information for maps. 
Thematic maps prove to be a popular choice in communicating information related to 
the Zika virus, particularly in showing where the disease is currently active and/or where 
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cases have been reported. Figure 11 comes from The Journal of Emergency Medicine in an 
article titled “Zika Virus: What Do Emergency Physicians Need to Know?” The article 
reminds physicians of the symptoms of the Zika virus and cautions them to rule out other 
similar maladies like Dengue fever and malaria before making their diagnosis.  
 
 
 
 
 
 
Figure 12 Thematic map. 
Source: Medicina Clinica 
 
 
Figure 11 Thematic map showing location of Zika virus outbreaks. 
Source: The Journal of Emergency Medicine 
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Similar maps appear in other publications, ranging from the peer-reviewed Medicina Clinica 
(Figure 12) to the CDC (Figure 13). Figure 14 is credited to the CDC, but appears in an 
article in the BBC. Interestingly, the same image also appears on Wikipedia shaded in a 
slightly different shade of purple. Figure 14 shows the geographical location of reported Zika 
virus cases. 
Figure 13 Thematic map created by the CDC and appearing in BBC and Wikipedia. 
 
Other similar maps show time (when each area reported outbreaks), type of outbreak reported 
(travel vs. sexually transmitted domestically), or zoom in on particular areas, some examples 
showing the United States, which perhaps speaks to the media outlets I was reporting on, and 
others on central and south America where the outbreak has been the most significant (See 
Figure 15). 
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Figure 14 Thematic map from Newsmedical.net. 
Source: prevalence/Shutterstock 
 
. 
 
Figure 15 Thematic map from CNN video accompanying the article "Some birth defects 20 
times more likely for moms with Zika, CDC says," March 2017. 
Image credited to BMJ. 
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I found maps frequently in a variety of publication types, which is likely due at least 
in part to how accustomed many of us are with their conventions. Thus, we are able to read 
them fairly easily. Additionally, as Bazerman points out, genres occur because they are 
responses to rhetorical situations, which both explains their frequent use in the 
communication of the Zika virus, but also our familiarity with their conventions. Reading 
maps is also a fairly simple perceptual task. Gross and Harmon (2013) explain that we scan 
maps and match information to arrive at propositions such as the distance between place 1 
and place 2 is x number of miles. Additionally, the Gestalt principle of Praganz or “good 
form” lets us see multiple things from a single perceptual unit (Gross and Harmon, 2013), 
making maps both effective and economical when it comes to the space required to 
communicate this information.  
Barton and Barton (1993) have also notably discussed the rhetorical power of maps, 
claiming that maximum effectiveness comes from visuals that foster simultaneous viewing in 
both the synoptic and analytic views. Their panoptic theory of visuals not only points to these 
two seemingly contrasting, yet simultaneously important functions of images, but also 
recognizes visuals as sites of power inscription. The synoptic mode persuades viewers, as 
images impose meaning in “one strike” and without being analyzed, diluted, or obscured . 
Barton and Barton (1993) recognize the map as an especially compelling example of the 
power of the synoptic mode, as maps can bring the entire world under the purview of a single 
viewer. The analytic mode also allows images to be persuasive, functioning as “an equally 
important source of empowerment” (Barton and Barton 2001, p. 144), bringing many pieces 
of information into a single view, thus allowing it to have meaning. The effective use of the 
map genre relies on much more than its visuals being constructed correctly; our experience 
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with the genre and the genre’s ability to effectively respond to the rhetorical situation are 
critically important.  
The frequency of maps in the reporting of the Zika virus is even less surprising once 
we consider the historical importance of medical cartography. Medical cartography became a 
significantly important visualization tool in the first half of the nineteenth century as officials 
struggled to control outbreaks of disease (Welhausen, 2015). Welhausen explains that maps 
invoke “power and authority over diseased space” (p. 257) by using visual conventions, 
drawing on their scientific authority as statistical graphics, and by reinforcing the underlying 
Western ideologies about health, illness, and disease. She observed these qualities in the 
medical mapping of yellow fever, but also claims they set a precedent for maps today to do 
the same. Welhausen goes on to explain that because they are simultaneously both visual and 
scientific forms of communication, statistical graphs are particularly powerful as they carry 
the weight of scientific authority with “the often assumed transparency of visuals” (p. 269).  
In addition, like the early yellow fever maps, contemporary maps can use perspective to 
assume metaphorical control over the space they represent by looking down at risk areas 
through their “all-knowing point of view” (p. 274), giving viewers a kind of sense of control. 
Bostrom (2008) also highlights the importance of maps in communicating health information 
through his work that reveals the effectiveness of statistical graphs in presenting risk. Among 
Bostrom’s observation are that presenting information graphically rather than numerically 
increases risk-avoidance behaviors.  
Thus, maps? have a history of communicating disease, making it unsurprising that 
they appeared so frequently in both corpuses of images communicating the Zika virus. Their 
ability to effectively communicate risk also makes them well suited for the reporting of the 
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Zika virus. These two factors combined with their history and familiarity help to explain why 
maps were found not only frequently in both corpuses of images I examined, but in a vast 
variety of publications, thus targeting and reaching a wide variety of audiences and contexts.  
Bar Graphs 
 The bar graph is another image type that proved essential in communicating the Zika 
virus. Funkhouser (1937) defines the bar graph as a term “used loosely to cover a variety of 
uses of the rectangular bar, singly or in series" (p. 365).  He notes that bar graphs may be 
simple, compound, referring to the sub divided bar graph, or relative, referring to the hundred 
percent bar graph. While it is unclear when exactly people began to use lines and bars to 
represent time, many kept records of things in chronological sequence. Funkhouser (1937) 
credits Priestley with “the first recorded practice of time as a line” (p. 279) in his eighteenth 
century publication of biographical and historical charts. Priestley’s chart spanned three feet 
by two feet and represented the time period of 1200 BC to 1750 AD. The chart represented 
dates across time, containing 2000 names accompanied by solid black bars indicating their 
life spans with vertical lines marking each fifty-year interval (Funkhouser,1937). Priestley’s 
time lines were popular and commercially successful. Beniger and Robyn credit Priestley’s 
early work as inspiring Playfair’s invention of the bar chart. 
 Funkhouser (1937) credits Playfair with the first side-by-side comparison of statistical 
data, a bar chart that showed the comparison of exports and imports of Scotland in a given 
year. In this chart the solid black bar represents the value of the exports, while a shaded bar 
represents the value of imports. It appeared in Playfair’s first atlas: The Commercial and 
Political Atlas of 1786. Despite his contribution to the invention of this form, Playfair 
actually lamented its use, explaining that he had presented the data this way due to a lack of 
78 
 
 
 
time information. The next editions of his atlas focused on time series graphs. Over the next 
fifteen years, Playfair recognized the importance of his contributions, calling his form “lineal 
arithmetic (Beniger and Robyn, 1978).  
Friendly, Sigal, and Harnanansingh (2013) describe Playfair’s work as rhetorical, and 
designate his bar graph (Figure 16) as “among the best early data graphics” (p. 11). In this 
graph Playfair uses three parallel time series in different forms to show the price of wheat, 
weekly wages, and reigning monarch from 1565-1820. Most notably, he also makes use of 
three different forms: a bar chart to show the price of wheat, a line graph to show weekly 
wages, and bars at the top to show the reigning monarch (Figure 16); combinations of genres 
were found fairly frequently in my corpus of Zika virus images as well.  
Bar graphs began to appear around 1770 and became popular about 1820. Growing in 
popularity, between 1915 and 1919 they began to appear in biology texts (Friendly and 
Denis, 2001). Gross and Harmon (2014) explain that reading bar charts requires the Gestalt 
task of pattern recognition, since the primary function of bar charts is to display data trends. 
This is followed by the secondary task of identifying individual data points and scanning and 
matching them to values or coordinates. Readers perceive the superstructure according to the 
Gestalt principle of figure-ground and good continuation, while perceiving the data elements 
through the principles of enclosure, proximity, and similarity. Gross and Harmon (2013) note 
that the bars can be differentiated form each other by color, contrast, shading, or texture. 
Brasseur (2003) credits the genre’s current popularity to the fact that its elements are now 
standard convention. Thus, it is not only the design of these charts that makes them popular, 
but also the recurring rhetorical contexts they respond to and their resulting familiar 
conventions. 
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Understanding the tasks to which bar graphs are most suited also requires us to take 
into consideration Bertin’s claim that these graphs do not only arrange a large set of data 
from which users can derive a larger set of propositions, but that they mainly answer implied 
questions about the trends. If bar charts are used to answer questions that their 
authors/creators anticipate, it makes good sense then that they would be utilized frequently in 
order to show trends pertaining to the Zika virus – especially if authors think they can 
anticipate and answer their readers’ questions, as there will be no real-time communication 
between these two groups. 
In taking a closer look at the bar charts pictured in this section, which are 
representative of the bar charts contained in Corpus Two, their purpose in communicating 
trends is clear. Figure 17 shows a trend in the suspected number of microcephaly cases 
according to the number of Brazilian states over a specific data range. The purpose of the bar 
graph is clearly to communicate a trend—a rising trend—in the suspected number of cases.  
Figure 16 Playfair's graph combines multiple familiar forms. 
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Gross and Harmon (2013) explain that readers of bar graphs rely on the gestalt 
principle of figure-ground and good continuation to perceive the superstructure of the graph. 
Additionally, they use the principles of similarity, proximity, and closure to perceive the data 
elements; these elements, the bars, can be differentiated from each other by contrasting 
shape, color, or texture. Reading bar charts relies on the perceptual principle of reading data 
from a “common baseline,” (p. 829) a principle shown by Cleveland and McGill (1985) to be 
the most efficient perceptual task. Again, as in maps, the success or failure of a bar graph 
does not depend solely on the ability of its viewers to perform these perceptual tasks, but also 
on the bar graph’s innate ability to communicate trends.  
Specific types of bar charts encountered in the reporting of the Zika virus included the 
divided or stacked bar (Figure 18) and the histogram (discussed in detail in the next section). 
Figure 18 comes from the Brazilian Journal of Infectious Diseases and shows the distribution 
of the incidents of microcephaly. This stacked bar chart clearly shows a data trend as it 
Figure 17 Suspected number of microcephaly cases. 
Source: Brazilian Ministry of Health found on WHO 
website. 
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presents not only trends with regard to the number of cases at different weeks of gestation, 
but also the number of fetal abnormalities found in the babies of the pregnant women.  
 Bar graphs appeared primarily in Tier One and Tier Two of my Corpus One images.  
They were found frequently in Corpus Two in the images that came from Science Direct. Bar 
graphs also appeared in my Google Images search, but all but one of the images found there 
came from a peer-reviewed journal or a governmental organization such as the CDC. This 
suggests that communicating data trends is not a priority for those communicators targeting 
general audiences, an idea supported by my categorization of Tier Three images in Chapter 3, 
which resulted in only one Category Two image. We are left to speculate on whether bar 
charts and other visualization types that communicate data trends, like the line graph, are not 
utilized to communicate to the general public because these data trends are not information 
that those producing the articles feel is important for the public or that the same 
communicators choose to provide this audience with photos and other types of images 
instead because they anticipate audiences will not understand and/or be attracted to data 
visualizations. This observation highlights the role the rhetorical choices of the author/creator 
play in visual rhetoric and communication.  
Figure 18 Stacked bar chart. 
Source: Brazilian Journal of Infectious Diseases. Image 
original from New England Journal of Medicine (2016). 
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Histograms 
The term “histogram” is credited to Karl Pearson in 1895. According to Funkhouser 
(1937), Pearson described the histogram as a common form of graphical representation in 
which “columns marking as areas the frequency correspond to the range of their base” (p. 
366).  The function of the histogram, however, is credited to Quetelet in 1846, who appears 
to be the first to represent frequency distribution graphically. Funkhouser also credits E.B. 
Elliot with the early use of the histogram, one of which accompanied his report on the 
military statistics of the United States to the fifth International Statistical Congress in Berlin 
in 1863. 
Guerry’s Essai sur la statistiue morale de la France, published in Paris in 1833, is 
called by Funkhouser “a splendid example” (p. 304) of how much the presentation of a 
subject can be improved with complementary graphical illustrations. Several new types of 
charts are introduced in Guerry’s work, including one in which crimes are listed in order of 
frequency for various ages. In the statistical atlas of the eleventh and twelfth census, a page 
of Guerry’s histograms showing crimes by age and month appears. Beniger and Robyn 
(1978) explain Guerry ’s work came in response to the need to represent continuous 
distribution from the relatively new field of vital statistics. The ninth census of the United 
States contained Walker’s bilateral histogram, the first of its kind used to show two 
frequency distributions back to back (Friendly, 2008).  
 The effectiveness of statistical graphs in communicating risk has been well 
documented (Bostrom, 2008). Writing about the histogram, specifically, Stone, Yates, and 
Parker (1997) argue for its ability to encourage risk abatement; they found that participants 
were more willing to pay for risk abatement when presented with information regarding risks 
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in histograms rather than with the same information provided numerically. This suggests that 
depicting risk information graphically has the potential to decrease risk-taking behavior. It 
would be interesting to consider, then, the ways in which histograms were used to 
communicate information about the Zika virus and perhaps even how they might have 
discouraged risk-taking behaviors. Interestingly, histograms did not appear in any of the 
general news publications I studied. Through both my examination of Tier Three images and 
the sect of Corpus Two collected from Google images, there were no histograms that came 
from sources other than peer-reviewed publications or specialized sources such as the CDC. 
Like the absence of bar graphs, this too indicates a missed opportunity to make use of the 
inherent strengths of a genre, but instead choosing to present an audience with the type of 
images we think they prefer or are most able to understand—a rhetorical choice of their 
creator.  
 The histograms that did appear in my corpus seemed well suited to communicating 
the information associated with the Zika virus. Figure 19 shows the weekly cases of Zika 
virus and Guillian Barré syndrome in French Polynesia between October 2013 and April 
2014. This image appeared in The Lancet in a case-control study of a Guillian Barré 
syndrome outbreak association with the Zika virus, as reported number of cases of Guillian 
Barré rose during the height of the Zika epidemic. This histogram is used to show risk. 
Figure 20 from Epidemics shows the total number of reported Zika virus cases generated 
from the accepted Approximate Bayesian Coordinate parameter values for El Salvador and 
Suriname and appears in an article that draws on mathematical modeling that uses patterns of 
the current outbreak to make predictions about future ones. Both could be said to fall under 
the scope of risk avoidance. Given that much of the news coverage about the Zika virus was  
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geared towards avoiding contraction or spread of the disease, it is surprising to find that 
histograms, which are the visual type perhaps most suited to doing this work, were only 
utilized by a handful of sources—none of which were intended to communicate to the public. 
In order to utilize the most effective visual type for the context, we must be willing to find 
ways to help audiences become more familiar with their conventions rather than avoiding 
their use or assuming they are too complex for the audience to understand. 
 
 
Figure 19 Histogram from The Lancet. 
 
Figure 20 Histograms from Epidemics. Source: Epidemics (2017).  
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Line Charts 
Quantitative graphics did not originate with science, but can be traced back to pre-
history. By the 10th century AD astronomers depicted planetary movements as cyclic lines 
on spatial-temporal grids, “diagrams strikingly similar to modern line graphs” (Beniger and 
Robyn 1978, p. 1). The first edition of Playfair’s statistical atlas contains 44 charts, all but 
one of which are broken line graphs with time as the horizontal axis  (Funkhouser, 1937). 
More specifically, 39 of the 40 plates in the atlas were line charts, or surface charts - the only 
published version of these in the eighteenth and early nineteenth centuries (Beniger and 
Robyn, 1978). Cartesian coordinate plots did not become an important tool of data analysis in 
the eighteenth century, but were instead overshadowed by statistical tables and tabular 
inference (Funkhouser, 1937). Line graphs were developed by Playfair primarily to show 
changes in economic indicators such as imports, exports, and national debt. Funkhouser 
writes that one of the ways in which Playfair’s work is remarkable is that it is presented in 
such a finished form. Additionally, Playfair skillfully adapts the line graph to meet different 
data types like such as national debt and imports. As a result, later creators of graphical 
displays have not been able to improve much on his method.  
Gross and Harmon (2013) explain that reading line graphs relies on the Gestalt 
principle of pattern recognition, since like the bar graph, the primary function of the line 
graph is to display data trends. The secondary task is identification, which involves finding 
individual data points by scanning and matching a data point to a particular coordinate and 
forming propositions like at point x the value of y is z. While perhaps perceptually simple, 
the line graph is not without its own complexities and difficulties. In regards to inherent 
problems with this genre, Brasseur (2003) argues that we cannot take the Cartesian graph at 
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face value without interrogating the theory that informs its use. She claims that Cartesian 
graphs are “emblematic of a Cartesian method of understanding which consists of accepting 
only what is so clear in ones’ mind to exclude any doubt” (p. 18). Brasseur continues to say 
that this method of thinking also involves splitting large difficulties into smaller ones and 
arguing from the simple to the complex and checking when one is done. The problem, 
Brasseur asserts, is that rationalizing information in this way necessitates accepting the 
implicit validity of Descartes’s idea of a split between mind and body. At the same time, it 
dismisses the role of pathos and emotion, a problem with several kinds of displays that is 
taken up in detail by Dragga and Voss. Though their work sounds like its specifically focused 
on the pie chart, the sentiment—that displaying data without regard for context can lead to 
“inhumane visualizations”—is applicable to all visualization types. Considering the pathos 
elements of a visualization is, of course, important though, and Brasseur advocates for 
designers to consider these, asking if good decisions can really be made about graphs without 
taking emotions into considerations.  
Referencing Damasio (1994), Brasseur challenges this rational perspective especially 
in consideration of presentational graphs because of the failure of this perspective to take 
appeals to emotion into consideration.  Figure 21 below illustrates Brasseur’s concern, as it 
shows the weekly occurrence of the Zika virus and other infections with no regard for the 
tragic outcomes associated with these occurrences. Additionally, the color red, which has 
been known to evoke emotion, is present here. These emotionally-based factors, such as the 
meaning associated with color choices, are largely ignored by the cognitive perspective.   
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Figure 22 is another line graph used in communicating the Zika virus. This line 
graphs shows the efficacy of a Zika virus vaccine in rhesus monkeys, as part of an article that 
discusses the efficacy of three vaccines, suggesting the rapid clinical development of the Zika 
vaccines. There is no display of this seemingly positive news just as there was no negative 
consideration given for the previous line graph. These examples also illustrate the fairly easy 
perceptual function needed to understand them, making them usable and also present in all 
groups of publications. What’s more difficult is the full understanding of the inherent 
complexities of this genre and the assumptions that are built into the ways we are taught to 
read it. Line graphs appeared fairly frequently in Tier One and Tier Two images, but were 
not used by Tier Three publications. As with bar charts, the Science Direct search yielded  
Figure 21 Line graph presenting the weekly occurrence of the Zika virus, 
dengue virus, and chikungunya virus infection by testing type. 
Source: CDC (2017). 
88 
 
 
 
more line charts, as did the Google Images search, but all of the line charts found via Google 
images could be traced back to a peer-reviewed journal or government or specialized 
publication.  
Another interesting observation was the combination of genres. For example, Figure 
23 combines a bar graph and line chart in order to present both the confirmed and  
 
Figure 22 Series of Line graphs showing the protective 
efficacy of different trial Zika vaccines. 
Source: Science (2016). 
Figure 23 Mixed-type visual combines bar and line graphs. 
Source: CDC 
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presumptive numbers of Zika virus infection by both pregnancy status and week of onset of 
illness or specimen collection. It also shows which percentage of people who tested positive 
for the Zika virus. By utilizing multiple modes of display (line and bar) this data visualization 
successfully communicates multiple data trends at once. While I observed the combination of 
several different genres, sometimes integrated together as in Figure 23 and sometimes side-
by-side in the same “visual” as in Figure 24, the bar and line chart combination seemed to be 
among the most common. While combining image types is not inherently problematic, 
combinations that result in double scales are particularly complicated. While designers may 
have practical motives for combing images, this should be avoided as it violates both 
cognitive and perceptual best practices and is also confusing and unfamiliar to readers. 
Visualizations with double scales are particularly problematic, because they may suggest a 
correlation that does not exist. Thus, visualization scholars, Few especially, have argued 
vehemently against the use of visuals with double-scaled axes.  
Few (2008) writes: “I can’t think of a single case when there isn’t a better solution than a 
graph with a dual-scaled axis” (p.1), explaining that such graphs are both confusing to read 
and difficult to extract values from accurately.  
Scatter Plots 
The idea of the scatterplot was first described by John F. W. Herschel in his 1895 
lectures on statistical graphics (Beniger and Robyn, 1978). Friendly (2008) notes that moral 
statisticians that followed Herschel failed to make scatterplots to visualize relations directly 
even though this was their main goal in presenting the data. He writes: “Statistical theory and 
statistical thinking enable the contributions of the Golden Age, but were often necessary 
antecedents” (p. 507).  Friendly also explains that systematic development of the graphics of 
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continuous distribution should be largely credited to Adolphe Quetelet, who first used 
graphical analysis in his second statistical publication. 
Scatterplots are used to show the relationship between two variables—the correlation. 
Scatterplots consist of two variables, x and y, measured independently to produce bivariate 
pairs (xi, yi) and displayed as individual points on a coordinate grid typically defined by 
horizontal and vertical axes, where there is no necessary functional relation between x and y 
(Friendly and Denis, 2005). Elmqvist, Dragicevic, and Fekete (2008) claim that scatterplots 
remain one of the most widely-used visual representation types for multidimensional data 
“due to their simplicity, familiarity, and visual clarity” (p. 2) but lament that they do lack 
some of the flexibility of newer visualization techniques. Similarly, Friendly and Denis 
(2005) refer to the scatterplot as “the most versatile, polymorphic, and generally useful 
invention in the entire history of statistical graphics” (p. 103).  
Figure 24 Image displaying multiple, separate 
image types. 
Source: The Lancet (2016) 
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Figure 25, from the New England Journal of Medicine, depicts head circumferences 
and weight at birth for infant girls and boys according to gestational age. The different 
colored dots (blue for Zika unexposed; red for Zika exposed) represent whether or not the 
baby’s mother tested positive for Zika. The information is portrayed in a way that is clear and 
easy to understand. This image is clearly deliberative in genre as it presents different 
combinations of values to support decision making. 
While Tufte (1983) estimates that 70 to 80 percent of graphs used in scientific 
publications are scatter plots, I did not find nearly that many in either of my corpuses.  There 
were several scatterplots, but the percentage of the total images they comprised was nowhere  
 
 
near 70 percent. Scatterplots may still be a conventional choice of visual for scientific 
publications, but it does not appear to be a well-suited image type for communicating 
Figure 25 Scatterplot showing head circumference and weight at birth for Zika-unexposed 
and Zika-exposed babies. 
Source: New England Journal of Medicine 
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information about the Zika virus. Also of interest, not a single scatterplot appeared in the 
images of Tier Three, further supporting my earlier claim that the readers of these 
publications are not being offered much in the way of image variety or complexity. 
Additionally, just as Miller (1998) argued that visuals function as arguments in scientific 
publications, he also claimed that visuals in the popular press work to get attention. From a 
purely cognitive perspective then, the scatterplot seems well-suited to communicate 
information about the Zika virus. Considering its history and familiarity (or in this case lack 
of familiarity for most audiences), though, helps to explain why it is not utilized more often 
for non-expert audiences.  
Pie Charts 
Like the bar graph, the pie chart was also developed by William Playfair. It first 
appeared in 1801 in his Statistical Breviary. Funkhouser (1937) defines the pie chart as a 
circle divided into sectors. The pie chart introduced several new principles for visual 
comparison, including angular sectors to show part-whole, diameters to show a total size, and 
overlapping proportional circles to show relations between entries, as in a Venn diagram 
(Friendly, 2008). The 1874 Statistical Atlas explained how to read pie charts (Kostelnick, 
2004), and Funkhouser (1937) notes that there is a “great profusion” (p. 342) of colored pie 
graphs in the Statistical Atlas of the of the Eleventh Census issued in 1898. 
Pie graphs, as well as other technical illustrations have come under scrutiny by some 
scholars, most notably Dragga and Voss (2001) who claim that these graphs focus on science 
and statistics and in doing so ignore humanity. Their work shows that graphs, including the 
pie chart, are never objective representations of reality, but are rather “socialized 
constructions of multiple subjective interpretations of available filtered evidence” (p. 266).  
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Dragga and Voss (2001) encourage technical communicators to consider ways to humanize 
data displays, such as superimposing graphs on photographs of pertinent human subjects. 
While the title of their work would seem to indicate that pie graphs are somehow more 
problematic in terms of presenting dehumanized technical information, the text of the article 
reveals otherwise—that this is a problem throughout data visualization. But pie graphs are 
not off the hook. They are in fact problematic for other reasons.  
While at first glance pie graphs seem simple, they are actually very difficult to read 
accurately. Few (2007) cautions “Save the pies for dessert,” as he claims that the pie chart is 
the least effective way to display quantitative information graphically and that “its colorful 
voice is often heard, but rarely understood” (p.1).  Few goes on to explain that bar graphs 
provide a much better means through which to compare the magnitudes of each part than pie 
charts do. While it may be easy to discern the value of pie chart slices when they are 0, 25, 
50, 75, or 100%, anything in between those recognizable markers is hard to quantify 
accurately. The quantitative scale of the bar graph makes it much better suited to do this 
work. Similarly, Cleveland (1994) argues that no matter how impressive the technology or 
how clever the choice of information, if the decoding fails, the visualization fails.  
Particularly skeptical of pie charts, Cleveland refers to them as “pop charts,” because they are 
more often seen in popular media than the media of science or technology. Few recognizes 
that some may argue that the values of the pie slices could be easily written around the 
periphery of the pie, to which he challenges the rationale of using graphics at all if the task 
will be completed by text. This numerical information would be much easier read in a table 
than around the outside of a pie graph. Graphs and charts, Few reminds us, are intended to be 
used when a picture of the data makes meaningful relationships visible. Perhaps Tufte (1983) 
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is the most critical of pie graphs, writing, “the only worse design than a pie chart is several of 
them” (p. 178), explaining that in these cases the viewer is asked to compare quantities 
located in spatial disarray both within and between pies (p. 178). I share Tufte’s opinion that 
using multiple pie charts is an ineffective way to compare multiple part-to-whole 
relationships. The examples below illustrate both the uses for pie charts and their 
complicating factor—factors that should at least give us pause as we consider them for use in 
communicating scientific topics such as the Zika virus. Perhaps it already does as I found 
only two pie graphs in Corpus One and none in Corpus Two. The two pie charts I found both 
came from peer-reviewed medical journals—The Lancet and BMJ. Interestingly, neither is 
actually used to communicate scientific information, perhaps alluding to the fact that this 
information necessitates being communicated with more accuracy than this type of 
visualization is capable of.  
Figure 27 Pair of pie charts 
illustrate the distribution of the 
world population (A) and total 
pharmaceutical expenditure (B) in 
2010. 
Source: New England Journal of 
Medicine 
Figure 26 Pie chart showing greenhouse gas 
emissions as a percentage of the world 
annual total. 
Source: BMJ 
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Figure 26 on the left shows the total pharmaceutical expenditure in different 
economic categories in 2010. Figure 27 on the right displays the causes of greenhouse gas 
emotions as percentage of the world annual total. In both cases the numbers are rounded and  
the information is not being used to make a decision—allowing for a type of visualization 
like a pie graph that is easy to read but not as exact. Whether it’s due to their “inhumanity” or 
the difficulty in perceiving information accurately, it seems pies are not an appropriate nor 
commonly utilized visual type in communicating scientific information.  
A Note on Charts and Diagrams 
Brasseur defines diagrams as visuals that show abstract rather than literal 
representations of information. Lowe (1993) defines diagrams similarly as visual formatting 
devices that do not display quantitative data but rather use simple shapes, arrows, and visual 
links. In perhaps the clearest definition, Kosslyn (2006) defines charts and diagrams as 
visuals that present qualitative information as opposed to quantitative information, a task 
performed by many other visualization types. White (1984) defines a good diagram as one 
marked by clarity, elegance, ease, pattern, simplicity, and validity describing it as the 
“simplest and most fitting solution to a problem” (p. 9); Brasseur explains that elegance is 
aligned with mathematical ideal.  Charts and diagrams are intended to aid in decision 
making, and thus can be divided based on the type of information they show. For example, 
charts like Gantt charts and milestone charts show the relationship between time and 
activities. Process charts and flow diagrams show what happens during a process, informing 
the viewer of the direction of flow using arrows and angled lines. Because I generally 
associate data visualization with the display of quantitative information, I did not include 
many diagrams in my study. They are, of course, included in  
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Corpus One, the methodology behind which involved collecting all images types, 
ranging from photos to tables to diagrams to quantitative visuals like scatter plots and bar 
graphs. While I did not include most qualitative visuals in my second corpus, I did include 
flow charts, the information in which I did not think could have been nearly as clearly 
represented in words as it was graphically. They were many strong examples of this 
including Figure 29 from the American Journal of Obstetrics and many examples of 
phylogenic trees like Figure 28 from Science. Infographics and phylogenic charts were used 
frequently in the reporting of the Zika virus. In all, charts and diagrams appeared in all three 
tiers of publications, as well as in my Google Images search. Because these types of visuals 
serve to supplement the text or make it more understandable (by, for example, allowing the 
reader to understand a process at his own pace) they prove a strong choice for all audience 
and publication types.  
 
Figure 28 Maximum likelihood tree of phylogenic relationships 
between 43 flaviviruses (A) and phylogenic relationships between 
ZIKV strains isolated from throughout the globe (B). 
Source: Science 
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Considering the history of each visualization type and the theory that underlies its use 
enables us to better understand why certain visual types are better suited to carrying out 
different functions. These strengths come not necessarily from graphs and charts that are 
designed well but from an inherent capability of that particular type of visualization. The 
map, for example, is particularly well suited to communicating the spread of disease because 
Figure 29 Flow diagram of 
prenatal Zika screening at 
Parkland Hospital. 
Source: American Journal of 
Obstetrics and Gynecology. 
 
Figure 30 Flow chart showing 
criteria for assessment and 
management of Zika Virus 
Syndrome. 
Source: World Health 
Organization 
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of its ability to show both micro and macro views of the data, as well as to present 
quantitative data and location information simultaneously. As such, the popularity of the map 
in the reporting of the Zika virus makes good sense. Thinking about its history of use helps 
us to further understand its communicative abilities, while considering its popularity helps us 
to understand why its conventions are familiar to so many different types of audiences.  The 
next chapter will further explore the strengths of different types of visualizations, while also 
presenting the findings and implications of this research. It will also explore opportunities for 
future research – one of which is additional work to understand why more visualization types 
are not being used to communicate complex health information to diverse audiences. 
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CHAPTER 5. FINDINGS, IMPLICATIONS, FUTURE RESEARCH, AND 
CONCLUSION 
This final chapter discusses the findings from both my quantitative and qualitative 
analyses, suggests opportunities for future research, outlines implications for both those who 
practice technical and professional communication and those that teach in this discipline, and 
concludes this dissertation.  
Findings 
The first section of this final chapter discusses the findings of my study, specifically 
the presence of genre shifts and the ways in which these are reflected in the images used in 
the reporting of the Zika virus.  
Genre Shifts Do Exist  
A significant genre shift was found between Tier Two and Tier Three publications, 
those publications intended for specialized audiences and the general public, respectively.  
While the images in both Tier One publications, peer-reviewed scientific journal articles, and 
Tier Two publications were primarily forensic and deliberative, there is a clear shift to the 
epideictic genre as we cross into Tier Three. A shift also exists between Tier One and Tier 
Two visuals as they become increasingly deliberative, but this shift is much less pronounced 
than that between Tier Two and Tier Three. These genre shifts indicate that academic peer-
reviewed science articles use images primarily to support their arguments, functioning as 
additional “proof” for those arguments, and working to help readers make decisions. The 
images in the Tier Two articles were also primarily forensic and deliberative, with an 
increase in the percentage of the images functioning to help the readers of government and 
specialized sources make decisions about issues related to the Zika virus. Images in Tier 
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Three publications, however, were epideictic in genre—their rhetorical goal being to praise, 
blame, and call attention to particular aspects of the Zika virus.  
There is also an observable genre shift by image type. Category One images (tables) 
for example, are overwhelming deliberative, while Category Six images, photographs of 
what was observed, are primarily epideictic. In sum, Category One images (tables) were 
found to be primarily deliberative (89/148), as were Category Three images (representations 
of spatial relationships) with 20/28 images of deliberative genre; a smaller majority (30/55) 
of Category Two images (those expressing data trends) were also deliberative. Category Four 
(space-time relationships) consisted of only 2 deliberative and 1 forensic image. Category 
Five (space is a metaphor) contained 5 forensic images and 11 deliberative images. Category 
Six (photographs) contained 169 images, which were primarily epideictic (119/169). This 
illustrates the idea that different types of images are not only better suited to displaying 
different types of data, but also that they carry out different rhetorical functions as well.   
While data clearly play a role in determining the form a visual will take, it is the audience, or 
at least the expected audience, that will ultimately determine the genre of the image.  
Rhetorical Gains  
As images undergo a genre shift, something is certainly gained rhetorically—and it is 
this rhetorical gain that I would argue prompts the genre shift in the first place. By shifting 
genres, images accomplish different things—forensic images supporting past claims, 
deliberative images aiding a decision, and epideictic images calling for attention or action. In 
making this shift, though, do the changes the images undergo compromise their 
functionality?  
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If we consider a shift from table to bar graph to photo, each may be accomplishing 
different things rhetorically, but what are they doing functionally? The table would be letting 
us find or check data, the bar graph to observe data trends, and the photograph showing an 
element of the topic or process. So while the change in function certainly takes place, I would 
stop short of categorizing this as something “lost functionally,” but more so something 
“changed functionally.”  While a photo would certainly carry out the functional goals of a 
table extremely poorly, the same photo may carry out the function for which it is best suited 
quite successfully. Thus, it is not the genre shift that prompts a loss in functionality, but 
rather a failure to consider the best way to represent the data. Perhaps more attention, then, 
needs to be paid to the data. In doing so, we also need to consider allowing ourselves to 
communicate to vast and varied audiences with a more comprehensive set of visualization 
types.  
Differences in Image Tier and Type  
All those photos. The abundance of photos in the Tier Three publications can be 
attributed to different factors such as audience preference or our conception of what types of 
visuals a general public audience is capable of understanding or their motivation for viewing 
them at all. While these both likely play a role in the reliance on images in Tier Three 
publications, thinking about photographs from a rhetorical perspective allows us to consider 
the complexities of the situations in which the images and their viewers find themselves in. 
Miller (1998), for example, found that visuals in academic texts function primarily as 
arguments, while those in the poplar press work to attract readers. Miller explains that the 
goal of images in these popular press publications “is human interest rather than scientific 
argumentation” (p.31).  If the goal of the articles on the Zika virus is to attract readers, then 
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perhaps the seemingly extreme reliance on epideictic photos in publications of this tier is a 
success rather than a failure.  
Bazerman (1987) adds that genre is associated with a pattern of regularity that 
includes not only repeated features in multiple texts but also regularities in the production 
and interpretation of those texts in the social relations of readers and writers. Once photos 
become the expectation of writers and readers of these types of news publications, this 
familiarity, too, is a factor in driving their continued use. Rhetorical situations occur because 
they are social occurrences. Photos continue to appear because they are what the audience 
expects, but also because they are fulfilling the same need of the rhetorical situation of the 
articles in which they appear—to attract readers.  
Genre shifts and audience. Unfortunately, it seems that the genre shifts in this study 
tell us more about our expected audiences than our actual audiences. Ceccarelli (2001) 
addresses this complex issue of audience and rhetorical criticism in the rhetoric of science, 
writing: “For many years, the rhetorical critic has been satisfied with asking how audiences 
were invited to respond to texts. But discovering how an ideal reader was constructed in the 
text only tells us how an implied author envisioned his or her audience, not how audiences 
actually interpreted the text” (p. 319).  Ceccarelli laments that while there are studies that tell 
us about audience experience, this work is primarily taken up by social scientists. Ceccarelli 
does not call on rhetorical scholars to take on this work as it is beyond our expertise, but 
rather to begin to fill the gap between our invented audiences and actual audiences through 
more closely examining the artifacts that such studies by social scientists produce, 
“producing a close reading not only of the primary artifact but of the textual fragments that 
preserve evidence of the audience response” (Ceccarelli, 2001, p. 320). Condit (2004) urges 
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communicators to learn what they can in order to understand audiences other than the target 
ones in an effort to understand the power dynamics at play and ultimately claims we need to 
pay more attention to relationship between texts and their audiences. That same attention 
needs to be paid to visuals and their audiences if we are to understand how to best select 
image type based not only what we think we know about our audiences, but based on their 
actual needs and preferences. More work must be done to assess different audiences’ 
communicative strengths and preferences when it comes to visual types.  
A missed opportunity. The authors of articles about science topics such as the Zika 
virus, as well as those who prepare images for such articles, would benefit from both the 
findings of this study, as well as from detailed analysis of their own audiences. It seems as if 
science communicators may be missing a key opportunity to utilize the strengths of data 
visualizations by withholding these quantitative images from the audiences of science 
popularizations. While this reliance on certain visual types and genres is indicative of the 
shift I set out to prove, it is also a finding that I fear perpetuates stereotypes about such 
audiences and misses the opportunity to call upon several visual genres that are well suited to 
the presentation of complex information to different types of audiences.  
Data visualizations and audience. The results of my quantitative analysis suggest 
that data visualizations are not utilized as commonly in articles targeting the general public as 
they are in peer reviewed articles and other publications for specialized audiences. The 
images found in the general news publications consisted almost entirely of photographs (104) 
with all but five images falling into this category. While this observation makes it clear that 
data visualization is not being utilized by these general news publications, it does not 
necessarily indicate that data visualizations are not suited to these types of publications and 
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audiences. Alternately, it could indicate that we do not understand these audiences or that we 
underestimate their ability to interact with such visualizations. The images obtained from my 
Google Image search, for example, included many data visualizations, in particular many 
maps, which seem particularly useful for communicating information about the Zika virus. 
As such, those communicating to Tier Three audiences may be missing an opportunity to 
utilize this type of visualization among others. Certainly more work needs to be done here to 
investigate users’ experiences with these types of visualizations.  
The form and function of data visualizations are understandably linked, an 
observation both anticipated and made clear by Gross and Harmon’s (2013) classification 
system. Bar graphs are intended to show data trends, tables to enable quick information 
recall, and maps to show spatial relationships. While those creating these images certainly 
have choices, the form the visualization will take is largely determined by the data itself. 
More work needs to be done to determine which types of visualizations may be preferred or 
most easily understood by different audiences, but while these factors may certainly be taken 
into consideration, it is the data itself that will continue to dictate what forms these 
visualizations take. As noted earlier, the data not only call for a certain response in terms of 
the visual’s function, but this situation continues to recur; it is the recurring rhetorical 
situation that drives the continued use of a particular image genre and type. 
Visuals in academic texts. Miller (1998) found that visuals vary as much by genre as 
verbal elements do. More specifically, he found that visuals in academic texts function 
primarily as arguments, while those in the popular press function to attract readers. While 
Miller’s study was linguistically—rather than rhetorically—based, both his study and my 
own found that the use of images is dependent on audience. My findings certainly support the 
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conclusion that images vary based on expected audience, and interestingly, also lend support 
to Miller’s specific observation about the function of images being argumentative in 
academic texts and attention-seeking in popular press. The majority of images in Tiers One 
and Two were found to be forensic or deliberative, both of which could be considered 
argumentative functions, while the vast majority of Tier Three images were epideictic or 
functioning to attract readers and draw attention to an issue or idea.  
Role of captions. In her work on argument and authority in the American Journal of 
Botany, Richards (2009) explicitly addresses the role of captions and legends. Because they 
can set up expectations about what the viewer is about to see, or clarify and explain what he 
already has seen, captions and legends can play a crucial role in shoring up or undermining 
an author’s claims, suggesting the captions have a forensic function. Likewise, in analyzing 
images that were difficult to categorize, I found myself turning to the captions for guidance. 
The content of the caption, and in some cases even its tense, guided several of my coding 
decisions. Smith, Mackiewicz, Hanson, Fanning, and Doan (2015) found that biology journal 
captions were considerably more substantive than those in professional communication 
journals. Future work might look at the ways in which the information, or lack of 
information, in a caption helps an image to achieve its rhetorical goals and prompt or fail to 
prompt its genre shift.   
Rhetoric and public understanding. Much has been written about rhetoric’s role in 
the public understanding of science. Gross (1994) reminds us that rhetoric has two distinct 
roles in the public understanding of science; it’s at once a theory capable of analyzing public 
understanding and an activity capable of creating it. The same could be said of the rhetoric of 
science visualizations. This study has called upon such visualizations and the theory that 
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surrounds them in order to analyze communicators’ efforts to reach different types of 
audiences. At the same time, it has pointed to the possibility that visualizations are also 
capable of creating public understanding, a notion I hope to take up in my future work.  
Communicating complex health information. Science communicators should 
consider using data displays to help improve reader performance, understanding, and recall, 
while also enabling readers to interact with complex phenomena and establishing their own 
professional authority as science communicators. The power of data displays as narrative 
tools has been recognized by prominent visualization scholars. Additionally, the 
effectiveness of narrative in science has been well established. While it should be used with 
caution, narrative may help to improve interest and comprehension of science information 
among lay audiences. Data displays can be used to aid in these narratives by offerings 
science journalists an effective way to balance objective reporting while telling stories to 
maintain the attention of their audiences. 
In Summary  
At the beginning of this dissertation, I set out to answer the following questions:  
1. How do the images associated with the Zika virus vary according to publication type 
and the associated expected audience?   
2. To what extent do these differences constitute a genre shift?   
3. What are the implications of this genre shift for those who communicate science to 
multiple audiences? 
Through both my quantitative and qualitative analysis I was able to arrive at answers to these 
questions. I also made some additional observations in the process. The images associated 
with the Zika virus do indeed vary according to publication type and each publication’s 
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expected audience. These images both took on different forms, based on audience and type of 
data, as well as different rhetorical genres, an element that I was able to clearly link to the 
publication and audience. These differences were certainly significant enough to constitute a 
genre shift between Tier One/Tier Two and Tier Three. There were also some smaller 
differences in image genre between Tier One and Tier Two. I would like to examine a larger 
corpus of images before making additional conclusions. The implications of this shift in 
genre are quite important for those who communicate science to multiple audiences. Not only 
do these communicators need to consider which type of image they use, a process for which 
they have the data as guidance, they must also decide the rhetorical genre of the image. 
Forensic and deliberative images seem to be most suited to Tier One and Tier Two, while 
epideictic images dominate Tier Three.  
Implications 
 While my work draws on genre theory and considers the cultural and contextual 
influences of and by visuals, it is very much meant to be applied. The following sections 
discuss the implications for professional communicators and teachers, respectively.  
For Professional Communicators  
My study highlights the rhetorical ability of scientific images and the impacts that they 
may have on different audiences. Scholars in our field have noted for some time that images 
carry out rhetorical functions, and this study begins to answer the call for more work to 
understand the ways in which images function persuasively as arguments. Understanding that 
both rhetorical genre and image type are influenced by the expected audience provides 
professional communicators an impetus to more critically examine the types of images they 
use and to more carefully consider the images they are considering using. While the image’s 
108 
 
 
 
rhetorical genre is dependent on the selected audience and the needs of that audience, the 
image’s form is influenced by both the audience and the type of data that needs to be 
portrayed.  
This study also highlights a missed opportunity by both journalists and professional 
communicators to reach and influence Tier Three’s general public audiences through data 
visualization. While I would stop short of advocating that these professionals use the most 
complex visualization forms to communicate with audiences that may lack sophisticated 
genre knowledge of these forms, communicating with these audiences almost entirely 
through photographs misses the opportunity to harness the communicative power of data 
displays in ways that might help make information more accessible to these audiences. We 
know data visualizations to be persuasive and to serve a narrative-like function (see, for 
example Segel and Heer, 2010; Wainer, 2005). We also know that they portray data in ways 
that can improve both recall and comprehension. Our failure to use these types of data 
visualizations stems from the cognitive-based approach that has often dominated our field, 
suggesting that if a visualization is designed according to best practices it should be 
understandable by everyone. Therefore, failure to understand such an image points to a fault 
of the viewer – a viewer that is obviously not intelligent enough or familiar enough with the 
visualization type to be able to understand it. This point of view is challenged by those who 
support a more genre-based approach to visuals (Brasseur and Kostelnick, among others), 
which argues that visuals cannot be understood outside of the contexts of their design and 
interpretation and that visual genres themselves have innate strengths and weaknesses. 
Considering data visualization from this point of view gives some power back to the viewer, 
and I would argue that when we stop privileging the deficit model of communication 
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associated with the cognitive-based view of visuals, we will be open to experimenting with 
different forms of visualizations for all audiences and thus make it possible to take advantage 
of the strengths of different visualization forms and genres in communicating to diverse 
audiences.  
For Teachers   
While it is perhaps more clear how my work can inform those who communicate 
technical and scientific information, there are also important teaching implications. The use 
of visuals in the classroom offers an additional pathway through which to communicate with 
students, and one that draws on different skills and talents that verbal lectures or written 
notes can. Multimodal pedagogy remains very much a current technique in our field, and my 
work highlights the importance of continuing to consider multimodal approaches to teaching. 
Teachers should consider multimodality in terms of both their presentation of material and in 
the format of their assignments. While lecturing or facilitating class discussion, teachers 
might consider using visuals to help improve comprehension and recall. They might even 
make use of data visualizations to help students make sense of difficult concepts. In both 
scenarios, the visual component offers student an additional pathway to understanding and 
success. Just as visuals provide another pathway through which students can attain 
information, they also provide another means through which they can demonstrate their 
understanding. Having students produce work in which one or more of the deliverables is a 
visual rather than a text-based piece, allows students to make use of their own unique 
communicative strengths, while still demonstrating core competencies like making, 
supporting, and sustaining an argument.  
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Teachers of students in STEM and business fields, or other disciplines in which 
students are working with data collection or even provided data sets, should also encourage 
data visualization as a means through which students can find relationships in their data sets. 
These relationships are often much easier to recognize once data is visualized, and they are 
certainly more easy to demonstrate in visual form. Visualizing data also offers both students 
and teachers an opportunity to think about the needs and expectations of different audiences 
and to continue to think about what types and genres of images are best suited to different 
audiences and different rhetorical tasks.  
Future Research 
 Future research might survey or otherwise engage the actual audiences of each tier of 
publication in order to assess their understandings of and preferences for different 
visualization types. While this study has attempted to understand these audiences based on 
available readership information from publications, getting direct feedback from the public 
would enable researchers to provide more detailed conclusions and suggestions about the use 
of different visual types and genres to communicate with different audiences. It would also 
be interesting to test how the use of different visual types with or without accompanying text 
affect readers’ comprehension, recall, and understanding.  
 Future studies should also consider if the observations made here about visual genres 
in the communication of the Zika virus hold true in the reporting of other health topics. This 
is a task that I plan to take on myself in the near future, expanding this study to look at two or 
three additional health issues or outbreaks. I am especially interested in examining additional 
health topics that affect women during pregnancy and/or women of childbearing age.  In my 
future research I also hope to continue to investigate the ways in which data visualizations 
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may help us to communicate complex health information. The lack of variety in image types 
found here in communicating the Zika virus is discouraging, and I believe a missed 
opportunity to present complicated information about this disease and its transmission and 
risk factors in ways that are more impactful to the general public – a task I believe can be 
carried out effectively by data visualizations. I hope to continue to explore how different 
visualization types, including interactive data visualizations, might help us to do this 
important work.  
Conclusion 
 As I worked on finishing this dissertation during the last week of February 2018, I 
stumbled upon an article on The Conversation about the introduction by the Unicode 
Consortium of a mosquito emoticon. The emoji had been proposed by Johns Hopkins Center 
for Communication Programs and the Bill & Melinda Gates foundation, both of which urged 
that the mosquito emoji could make it easier for people to communicate about the public 
health hazards of the mosquito. The proposal reads: 
The mosquito emoji would likely be used by the hundreds of millions of people 
affected by mosquitoes every year, as well as the scientific and health community to 
explain their work. A mosquito emoji would fill a notable gap in the current set of 
insects, and could also be used for public health campaigns and for conversations 
among the general public about one of the most prevalent and dangerous creatures on 
earth (Webb and Mackay, 2018). 
This proposal and the subsequent production of the emoji by the Unicode Consortium speaks 
to the persuasiveness and pervasiveness of images that I introduced at the very beginning of 
this dissertation as the exigency for my study. As we continue to make use of different visual 
112 
 
 
 
genres and forms it is more important than ever to consider how these genres may adapt and 
shift in order to best serve the audiences they reach. We must also consider how these 
different types of visuals can take on important rhetorical responsibilities like the 
communication of complex health information and risk factors – be it through a deliberative 
bar graph or an epideictic mosquito emoji.  
Through an examination of the images associated with reporting on the Zika virus, 
my dissertation has not only highlighted the persuasive ability of images in science, as well 
as their pervasiveness, but has also examined the ways in which these visuals shift genres as 
they are accommodated to different audiences. As we continue to consider communicating 
health information to diverse audiences and in varied contexts, it is important to consider the 
ways in which our choice of visuals may be based on incorrect assumptions about both the 
visualization genre and the target audience. In doing so, we can aim to make better choices 
about the visuals we choose to communicate science matters like the Zika virus—ones that 
better represent the needs of the data and the audience.  
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